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Good housekeeping is a watchword at Central 
Power Electric Cooperative’s plant in North Dakota. 
Located near the Souris River, this new lignite-fired 
plant is a major factor in developing this rich area. 


The installation includes two boilers, each with a 
steam capacity of 230,000 Ib. per hr., a design pres- 


The William J. Neal Station at Velva, N.D. 


The lignite residue is handled by a pneumatic Hydro- 
vac System equipped with manually-operated valves, 
and is discharged through primary and secondary 
collectors into a storage silo. 


Power-plant cleanliness with economy is a result of 
A-S-H pioneering. Ask our engineers for suggestions 
toward solving your materials handling problem. 
Write or wire. 


E ALLEN-SHERMAN-HOFF CO. 4 
A—259 E. Lancaster Ave., Wynnewood, Pa. 


and Representatives in Principal Cities 
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LINK-BELT builds a complete line of 


The reclaiming of coal from power plant's storage area is facilitated belt conveyor components 
by Link-Belt belt conveyor system. Fed by Link-Belt apron con- 
veyor, 30-in. wide belt conveyor discharges coal in crusher house. ALL TYPES OF 


ROLLER BEARING 
IDLERS 


It’s your assurance 
of top efficiency with 
LINK-BELT beltconveyors 


e 


Belt-training 
ERE'S how “total engineering” works for you idler 

H when you use Link-Belt Belt Conveyors. First, 
Link-Belt conveyor engineers analyze your needs— 
then recommend the right components. In addition, a tread return 
Link-Belt can supply all related equipment — other 
types of conveyors, feeders, elevators, car dumpers and BR 
shakers. And Link-Belt will build your supporting ; Impact-cushioning 
structures and enclosures . . . install the job completely, ‘ 
if desired. Call the Link-Belt office near you for any ’ BELT AND MOTOR 
engineering assistance you need. ees 


LINK: © -BELT 


COMPLETE TERMINAL 
BELT CONVEYOR EQUIPMENT 13,260-6 MACHINERY 

LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Philadelphia, 

Colmar, Pa., Atlanta, Houston, Minneapolis, San Francisco, Los 


Angeles, Seattle, Toronto, Springs (South Africa), Sydney (Aus- 
tralia). Sales offices in Principal Cities. 
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LAVAL 


Pair of giant 36-inch center distance over 55,000 Ib. The De Laval worm 
speed reducers designed and builtby gear units, with a reduction ratio of 
De Laval for slab transfers ina slab- 26% to | ina single set of gearing, 
bing-blooming mill. These slab transfers are each driven by a 200 hp, 410 
are used to convey steel slabs up to rpm motor coupled directly to the 
12 in. thick and 42 in. wide, weighing _ input shafts of the slab transfers. 


De Laval heavy-duty worm gear speed reducers seldom 

require attention under the most rugged operating conditions. 

They make a quiet, close-couple compact drive. They permit high ratio 
reductions in a minimum of space and withstand severe shock 

loads without damage. De Laval builds all sizes from 3” to 

36” center distances for transmission ratios of 3.1:1 to 100:1 in 

single reduction units and ratios of 50:1 to 8000:1 in double 

reduction units. Whether you need dwarf or giant worm 

gearing, consult De Laval for engineering assistance. Send for ‘ 
De Laval Manuals G-W BV and G-WWH containing data on single 1 


and double reduction units. 


ANEW Speed Reducers 
Here's one of the smalle: De Laval worm gear 


speed reducers with a 3” center distance being DE LAVAL STEAM TURBINE COMPANY 
used for a new coal drilling machine. 815 Nottingham Way, Trenton 2, New Jersey L210 
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Transformers 
Conductors 
Capacitors 

Circuit interruption 


PLANT OPERATION AND MAINTENANCE 


Cover that surface, but make sure of these seven essentials 

Stop wasting man-hours, and use power tools 

Now! No more flyash when burning hog fuel 

Bringing blowdown under control 

Good trouble shooting saves air compressor 

Tracking down diesel troubles is good business 

Fundamentals solve heat troubles 

Cut down compressor ills with the right maintenance 

Small changes lick these conveyor problems 

Practical ideas: trading post for operating, maintenance short cuts 
Plant problems 154 Headwork 

Argument corner 160 Marmaduke Surfaceblow 
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Speaking of power 
Power news 
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New free bulletins 
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ELECTRICAL ADVANCES that make to- 
day’s practices better and more economical 
(see report beginning on p 73) stem from 
many and varied sources. Some have their 
birth in laboratories—both basic-science 
labs and big engineering units like General 
Electric’s Switchgear Development Labora- 
tory at Philadelphia. That’s where our cover 
photo was taken, at a capacitor bank just 
outside the main buildings. 

Other advances are hatched in the fertile 
minds of design engineers, and still others 
grow out of operating experiences and prob- 
lems. Regardless of ‘source, the results 
show up in improved materials, better de- 
signs of familiar equipment, completely 
new electrical devices. And, equally impor- 
tant, in more solid knowledge on which to 
base the engineering decisions involved in 
selection and installation. 


Next month... 


® As you might guess, feeding a boiler 
operating above the critical pressure 
presents pump problems. How these 
were solved by DeLaval engineers will 
be revealed in an exclusive November 
article. We've had itching fingers ever 
since the manuscript came in. but the 
big “special” on electrical practice kept 
it out of this issue. 


® You'll want to keep an eye out for 
the upcoming 8-page photo record of a 
turbine overhaul. In pictures that do 
the job of thousands of words, you'll 
see exactly how a good job is done. 


® Dr B J Covner tells you how “human 
engineering” can show ways of learning 
which of several equipment designs 
best meets operators’ needs and hence 
vields fewest errors, least fatigue. 


® Cleaning blast-furnace gas is fairly 
common practice. But at one big mill 
they go a step further and recover the 
solid products, for reuse in the process 
and to prevent stream pollution. Read 
how they do it in November. 


...and future months 


® Next special report (December) will 
cover all phases of fuel handling and 
storage——for liquid and gas fuels as well 
as coal. Here’s your chance to get up- 
to-date on an operation where mechani- 
zation makes big savings. 
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NO GETTING AROUND IT! _ 


De Laval Turbine Oil Purifiers 
Prevent Contamination Trouble | 
by Removing the Causes 


De Laval Centrifugal Oil Purifiers remove both of the chief 
causes of lubricating oil deterioration—dirt and water. They are 
positive insurance that no trouble will occur that can be charged 
to impure oil. 


A De Laval Oil Purifier does a thorough job. Every 
drop of water is promptly thrown out by centrifugal 
force and continuously discharged to waste. Dirt is 
likewise thrown out of the oil and stored outside of 
the zone where purification takes place. 


An important advantage of the De Laval Oil 
Purifier is the fact that it has enough reserve capacity 
to take care of a sudden emergency such as a surge of 
water due to a leak. 


THE DE LAVAL SEPARATOR COMPANY 
Chicago POUGHKEEPSIE,N.Y. San Francisco 


FOR MORE DEPENDABLE POWER PRODUCTION 
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. tors, as Associate Editor Jim O’Connor interviews top engineers of 


...Wwith Power 


readers... 


65 YEARS oF “Power”... 

I enclose check for $8.00, for which re- 
new my subscription to Power for another 
three years. In passing, | am pretty sure 
that will make 65 years since I first sub- 
scribed in 1892. Georce R Fospick, Sr 

Winchester, N. H. 

With this recent letter in mind, our pub- 
lisher, Shelton Fisher, routed his vacation 
trip through Winchester, in hopes of a 
pleasant chat with one of Power’s senior 
subscribers. His hopes were more than 
fulfilled—and he also heard an interesting 
story of Power’s part in Fosdick’s career. 

Now in charge of power operations of 
five units of New England Box Co, Fosdick 
began lifelong association with matters 
mechanical and electrical as motorman on 
an early street railway in Derby, Conn., in 
1888. Twelve years later, B W Porter, one 
of the owners, left to go in the box business. 
He took young Fosdick as “enginecr.” 

One probable reason for Porter’s choice 
was that eight years earlier, in 1892, he saw 
that this motorman intended something 
more for himself. He had then become a 
thoughtful reader of a young technical pub- 
lication called Power. From that year, 
almost the entire education and engineer- 
ing knowledge that George Fosdick has 
employed so well has come from Power’s 
pages. As he told Shelton Fisher, it has 
been his trade school, his college, his grad- 
uate school. And as evidenced by _ his 
letter, he hasn't stopped learning.—Ep. 
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O'Connor records talk with Harry Segel and Frank Aime of Anaconda 


ON THE RECORD vo some up-to-the-minute data on electrical conduc- 


Anaconda Wire & Cable Co. Photo was taken last Feb 12, when Jim 
was in the midst of a 2-month swing around the country, gathering 
facts for the report on electrical practice that begins on p 73. 

In that tour, he talked with more than 200 experts of some 40 com- 
panies in 11 states. And he did the whole king-size job without writing 
a single note. A carefully studied outline sent in advance guided the 
discussions and, at psychological points, Jim dictated into his recorder 
the gist of the talk on a given subject. As he worked his way cross- 
country, he sent back a steady stream of plastic disks for transcribing, 
found a mountain of typed notes waiting for him on his return to 
the Power office. 

When he sat down to plot out the handling of this mass of data 
with Executive Editor Lou Rowley, it was clear to both that logical 
organization was the prime essential and that Ladislav Sutnar was 
the man to consult. It was his striking layouts and drawings that so 
many of you remarked on in our Sept 1952 special report on Water. 
In this electrical report, he displays another side of his genius, a flair 
for lucid visual organization of information. 

Then began over 1000 editorial manhours of writing and rewriting. 
Finally on a September day when New York sweltered in temperatures 
close to 100 F, the final piece of copy was written, the last drawing 
checked. Then Lou and Jim “celebrated”—see photo. below. 


Lou Rowley, Jim O'Connor ‘‘pause’’ as 52-p electrical report goes to bed 
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B&W Integral-Furnace Boiler, Type F J at Kerr Bleaching 
and Finishing Works, required 46% less floorspace, 
yet delivered 50% higher steam capacity than old 
installation of nine separate boilers. 


Type FJ unit and auxiliaries for coal, oil, or gas . 
firing. Capacities in this series range from 
30,000~70,000 Ib/hr for pressures of 160-800 psi. 
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WHAT HAPPENED... 


| When 1 New B&W Integral-Furnace Boiler 
| Replaced 9 Old Boilers... 


Operating Labor Cosis 
Floerspace Requirements | 


| When this Concord, N. C. Company found their nine old “ERR BLEACH l NG 


boilers were not yielding adequate steam to maintain 

steady production, they commissioned A. G. Odell, Jr. 

and p Bn to phew a building to house a brand ta and FINISH ING WORKS 
steam plant. And to insure a constant and dependable 
process steam supply under demands that varied from 
28,000 to 73,000 pounds per hour . . . with swings as wide 
as 16,000 pounds per hour . . . Kerr engineers selected a 
single B&W Integral-Furnace Boiler, Type FJ, 250 psi, 
60,000 lb/hr continuous and 70,000 lb/hr peak load on 
coal, oil, or gas. 

Performance over the three-year period since the 
change from “Nine to One” more than substantiated the 
confidence placed in this B&W unit . . . and, just as 
important, contributed far-reaching economies. Fuel, 
payroll and maintenance charges were cut sharply .. . 
savings on fuel alone amount to more than $90,000 a 
year. Valuable floorspace was released for additional 
production facilities. And . . . with a reliable, ample 
steam supply available, orders are being scheduled more 
accurately, while production quality and quantity have 
reached new highs. 

Complete satisfaction with the continuing performance 
of this unit—even under load conditions exceeding design 
specifications—was indicated when this company recently 
installed another B&W Integral-Furnace Boiler, Type FJ. 
To quote Mr. W. Hunt Fisher, Plant Engineer of Kerr 
Bleaching, “On the basis of what our present unit has 
done for us, I am confident that we could not have 
made a wiser choice for our new one.” 

To the hundreds of other users of B&W Integral- 
Furnace Boilers, their economical installation, mainte- 
nance, and operation are an old story. (Units producing 
us a total of over 200,000,000 pounds of steam per hour 
are in service and on order for almost every variety of 
industry, plant or institution.) If you have problems in 
steam supply for processing, power, or heating, B&W’s 
more than 70 years’ experience in boiler construction and 
application will interest both your plant engineers and 
cost accountants. The Babcock & Wilcox Company, 161 
East 42nd Street, New York 17, N. Y. 


COST SAVING FEATURES 


of B&W Integral-Furnace Boilers for Steam 
Requirements from 2,800 to 350,000 Lb. Per Hr. 


@ Minimum floor space and headroom requirements 
@ High fuel economy 

@ Smokeless combustion 

@ Adaptable to all fuels and firing methods 

@ Economical fast steaming 


Water-cooled furnace 


Clean, dry steam at all ratings, even with high 
boiler water concentration 


e@ Quick response to wide and heavy load swing 
demands 


e@ Easy to inspect and clean 
High availability with least attention 


BABCOC. 
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Answer to High 


Gauge Problems 


AND STUFFING BOXES 


— RETURN BEND 
PROVIDES 
GREATER FLEXIBILITY 


\ FOR EXPANSION 


4 FLANGES ELIMINATE END STEMS 


§ 


WELDED CONSTRUCTION 
ASSURES 
PERMANENT TIGHTNESS 


SUPPORT TUBE 
ELIMINATES STRESSES 
IN DRUM NOZZLES 


BI-COLOR 
OR 
IMPROVED CLEAR VISION 
GAUGE VALVES FOR 
PRESSURES TO 2500 PSI 


SECTIONAL 
GAUGE GLASS 
REDUCES BREAKAGE 


SINGLE OR SEPARATED CENTER PLATE 


As can be seen in the illustration, this different condensate through the gauge. This maintains the 


~~ engineering approach solves three major problems gauge at higher temperature so there is less 

Le in high pressure water gauges ... tightness... difference between boiler water and gauge water 
expansion and stress . . . and glass breakage. density. That and the shorter gauge assure 
Additional important advantages are maximum greater accuracy. 


level visibility with minimum nozzle spacing .. . 


These gauges are available in either Bi-Color 
and more accurate reading. 


or clear vision construction. Ask for Bulletin No. 
The uninsulated bend provides sufficient con- 1051U, Diamond Water Gauges and Water 
densing area to assure active circulation of hot Columns. 


6545 


Diamond Specialty Limited Windsor, Ontario 
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Always 
SURE with 


There is no guessing about boiler water level when you iy: i 
use the Diamond Bi-Color Water Gauge. It makes use of ——— Winall 
an unvarying optical principle (the difference in refrac- — seat } 
: tion between water and steam) to always show water 
green . . . steam red. With proper illumination, the shows RED 
water level is unmistakable . . . whether viewed directly An empty 
: ... through a system of mirrors . . . or on control panel glass is shows 4 
: by use of Diamond “Utiliscope” (Wired Television). entirely GREEN a 
RED A tull al 
ef efe e e full glass 
Visibility with LESS Cleaning is entirely 
A big improvement over other light sources, the “Hi-Lite GREEN 
Illuminator uses standard high-intensity lamps similar to — 


automobile “sealed beam” headlights. The gauge will 
thus retain visibility with much longer time between 
gauge cleaning . . . it remains easily and clearly visible 
when dirty mica would otherwise make reading difficult. 
The lamps have sealed-in reflectors which cannot get 
dirty. The lamp faces are easily reached for cleaning... 
as are all other parts of the illuminator. 


Bulletin No. U1051 gives interesting information about 
Diamond water gauges, water columns and accessories. 
Write for a copy. 


6546 


DIAMOND POWER SPECIALTY CORP. 
LANCASTER, OHIO 
Diomond Specialty Limited — Windsor, Gatario 


1903-1953 
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Cionn, simple lines refiect the ativanced 
enginedring and monufacturing skill that 
gore into building this modern, effi- 
clent turbine. it's the turbine thet offers 
swarvtiiag -- adeprability, retiability, 
aconomy and @ recognized reputation 
tden eagineors one of the 
finest, most dependable turbines avail- 
able anywhere. 


Elliott 360-hp, 3550-rpm turbine driving a Elliott 500-hp turbine driving a hydraulic One of a group of Elliott turbines driving 
boiler-feed pump in a paper mill, exhaust system pump in a steel mill. Turbine main- lean oil pumps in a cycling plant, where 
steam being used in process. tains constant pump discharge pressure. reliability is especially important. 
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standard turbine= 
yet “tailor-made” 
fo your requirements 


Elliott Turbines can be adapted 
to practically any operating 
condition or service 


That’s because these powerful, compact tur- 
bines are designed to give you the advantages 
of custom-built adaptability at savings achieved 
through mass production of standardized parts. 
A wide variety of permissible modifications are 
possible. For instance... five sizes of YR tur- 
bines cover the entire range of capacities up to 
2000 hp, speeds from 800 to 7000 rpm and back 
pressures from 4 in. Hg to 250 psig. Standard 
designs of rotor, governor, bearings, bearing 
cases, steam chest, governor valves and gover- 
nor linkage are used throughout. In the case of 
higher pressures and temperatures up to 850 
psig and 900 F, materials for steam parts may 
be changed from cast iron to steel. 


Here are a few of the design highlights that are 
included in Elliott turbines: 


Air-wall labyrinth seals to protect bearings 
from contamination without rubbing contact. 


Centerline support to provide constant align- 
ment under any operating condition. 


Stainless steel spray coating under packing 
glands to eliminate corrosion of the shaft. 
Choice of many governors to meet specific con- 
trol requirements. 

Liner type bearings to eliminate the need for 
scraping and fitting. 

Packing glands removable without raising tur- 
bine upper half casing to simplify inspection 
and maintenance operations. 

Stainless steel buckets and shroud to assure 
maximum life and continued high efficiency. 


These and many other features are standard in 
Elliott turbines. They are the result of years of 
practical experience in the application of tur- 
bines to hundreds of different types of plant 
equipment and to many different types of oper- 
ating and steam requirements. 

Full details on Elliott Mechanical Drive Tur- 
bines can be obtained from your local Elliott 
representative or by writing Elliott Company, 
Jeannette, Pa., for a descriptive bulletin. 


ELLIOTT Company 


STEAM TURBINE DEPARTMENT 


This Elliott 202-hp turbine drives an induced- 
draft fan through a separate reduction gear, 
in a midwestern generating station, 


An Elliott 250-hp geared multi-stage turbine 
driving a paper machine. Governor gives 
close regulation over a wide speed range. 


This line of oil pumps is driven by Elliott tur- 
bines. This is one of many refinery appli- 
cations for Elliott turbines. 
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comes the 
BOILER FEED WATER CONTROL 


COPES .. . the o/dest name in boiler feed water regulation .. . 
now offers you the newest in three-influence feed water control. 
Combined in the new COPES Type 3-L are... 


. the scientific balance, the characterized ports and 
the rugged dependability of the COPES control valve 


. plus the unequalled responsiveness and accuracy of 
instrumentation by Taylor 


And Copes-Vulcan assumes undivided responsibility for serv- 
ice, whenever or wherever needed . . . throughout the life of 
the installation. Write for Bulletin 1013. It tells the story of the 
newest feed water control to come from COPES . . . the oldest 
name in boiler feed water regulation. 


COPES-VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE 4, PENNSYLVANIA 


Three-in#luence mechanically-operated and 
three-in‘luence electrically-operated 
regulators are also available. 


i 

i 

! 

J 

amet 
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LAIR HEATER] 


| | 
PRIMARY. 
SUPERHEATER | 
OUTLET | 


primary 
SUPERHEATER 


licas| _| 
RECIRCULATING | 
| FAN| 


REHEAT 
OUTLET 


SECONDARY 
SUPERHEATER 
OUTLET 


SECONDARY 
SUPERHEATER 
INLET 


\ 


| CYCLONES 


Steam Generators (2). .Babcock & Wilcox 
Type. with reheater 
Maximum Capacity... .885,000 Ib per hr 
Superheater Outlet Pressure....1485 psig 


Final Superheated Steam Temperature 
1000 F 


Reheat Steam Temperature.......1000 F 


Fired with. .......Crushed coal; cyclone 
fired, pressurized furnace 


Soot Blowing. . Vulcan Automatic-Sequen- 
tial System with air-powered long 
retracts and electric-driven trav- 
eling-frame air-preheater cleaners. 
Blowing medium for all units: air. 


Design Engineers. ...... «Commonwealth 
Associates, Incorporated 
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P LANNED for functional design and oper- 
ating efficiency, the new Niles Station will 
add 212,000 kilowatts to Ohio Edison Com- 
pany’s system capacity. 

Boiler cleaning will be by Vulcan long 
retractables and traveling-frame—indexing 
and air-blasting—air-preheater cleaners 
They are designed to keep even the most 
inaccessible areas free from deposits that 
would cut boiler efficiency. 

Whether your boilers be large or small, 
utility or industrial, power or process— 
depend on Vulcan to clean them effectively, 
at low overall cost. 

And Vulcan Automatic-Sequential Con- 
trol will reduce soot blowing to a mere 
matter of setting up the program at a 
central panel. 


COPES-VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE, PENNSYLVANIA 


The operator sees the report of 
each blower as it works in auto- 
matic or selective sequence, or 
manually, as he pushes the 
right button. 
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(BAILEY Design) +(BALEY 
G ATER SAVINGS Control Center for 60,000 kw reheat 
. . boiler-turbine Unit No. 1 at Danskammer 
Point Steam Station of Central Hudson Gas & 
Electric Corp. Bailey MINI-LINE Equipment 
on benchboard gives operators fingertip 
control while larger recorders on vertical 
board show operating trends and make 
permanent records. Duplicate Bailey Equip- 
ment has been purchased for Unit No. 2. 


Engineering and construction by Burns and Roe, Inc. 
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Your Boiler Room Investment 


% There are four important ways to increase the return on your Boiler 
Room Investment: 


More power per fuel dollar 

Less outage 

Delivery of steam at design conditions 
Greater operating safety 


None of these items taken alone will produce the highest return—it takes 
all four working in close harmony. 


That’s where co-ordinated controls by Bailey Meter Company help. And 
here is why Bailey Controls are your best choice: 


1. Complete Range of Equipment—fully co-ordinated. You need never 
worry that a Bailey Engineer’s recommendation is slanted in favor of a 
particular type of equipment, just because he has a limited line to sell— 
or that Bailey will pass the buck for efficient control; we offer complete 
boiler control systems. 


' 2. Engineering Service—backed by experience. No other manufacturer 
of instruments and controls can offer as broad an experience, based on 
successful installations involving all types of combustion, flow measure- 
ment, and automatic control. 


3. Direct Sales-Service—conveniently located near you. Bailey Meter 
Company’s Sales-Service Engineers are located in more Industrial Centers 
than those of any other manufacturer of Boiler Control Systems; you get 
prompt, experienced service with a minimum of travel-time and expense. 


For better “boiler-room investment” efficiency —for more power per fuel 
dollar, less outage, steam at design conditions, and greater operating 
safety —you owe it to yourself to investigate Bailey Controls. Ask a Bailey 
Engineer to arrange a visit to a nearby Bailey installation. We’re proud 
to stand on our record: ““More Power To You!” 


A-115-2 
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To simpli'y installa. 
tion, both turbine 
and generator are 
shipped as complete 
assemblies with ro- 
tors locked in place. 
Turbine insulation 
is also applied at 
factory. Illustration 
at left shows 7500- 
kw turbine ready to 
be covered with 
tarpaulin before 
shipment. 


Attractive appearance of WA-Series tur- 
bine and generator is shown above. Unit 
is rated 7500 kw, with steam conditions of 
600 psig, 825 F, 12 inches mercury abso- 
lute. A-C also supplied surface condenser, 
pumps and motors for this installation. 


¢ 


ERE’S another Allis-Chalmers WA-Series 
turbine generator unit with the kind of 
design features and performance that power 
producers everywhere are looking for today. 
Available for condensing and non-condensing 
service, the up-to-date WA-Series impulse tur- 
bine design is built in sizes 2000 kw and larger 
in NEMA standard ratings. Basic engineering 
features include labyrinth steam seals through- 
out, removable external glands, high chrome 
alloy steel buckets and nozzles, and time-proved 
governing system. 


Simplicity is Keynote 

For ease of installation and maintenance, every 
detail has been designed to assure maximum 
simplicity. Three-bearing construction; above- 
the-floor oil piping; bracket-bearing, housing- 
type air-cooled generator — all result in a com- 
pact unit with simple foundation requirements. 
And shipment of the turbine and the generator 
with their rotors in place further minimizes 
installation costs. 

Completely coordinated in design, these mod- 
ern gen>2rating units are manufactured, assem- 
bled and tested in one plant under unified 
supervision. 

For a detailed story of the WA-Series fea- 
tures that can help you reduce costs, ask your 
A-C representative for Bulletin 03B7654, or 
write to Allis-Chalmers, Milwaukee 1, Wis. 


; 
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PRESSURE REDUCING STATIONS in the plant are con- 
trolled automatically or manually, as desired. The 
two stations shown include Republic pressure 
reducing valves which are controlled from a master 
pressure regulator. Desuperheater stations, controls 
for feed-water pumps and discharge valves, and 
flow meters were also furnished by Republic for 
this modern power plant. 
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‘ FOUR CYCLONES AT HIS FINGER-TIPS 

Two 400,000 lbs./hr. boilers fired by tour 
cyclone furnaces are checked and controlled 
from this central control point. Republic sub- 
panels on the control bench board are provided 
for transferring between automatic and manual 
operation. Also included are Republic biasing 
sub-panels for adjusting coal-air ratio, primary- 


secondary air, cyclone ratio and boiler rating. 


They’re 
Harnessing 
Cyclones. 


COMBUSTION CONTROL 


At a major chemical plant, the first 100% 
cyclone-fired industrial power plant in the 
country is being controlled for maximum com- 
bustion efficiency by Republic combustion con- 
trols. The plant produces 8CO0,000 lbs. of steam 
per hr. at 1250 psi and 830° F. Steam is 
supplied to both chemical processes and to a 
30,000 kw double-extraction turbine generator. 


This cyclone-fired plant serves as additional 
proof that Republic combustion control systems 
can be adapted for any type of fuel firing. There 
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are Republic combustion control systems for 
all sizes and types of boilers, all arrangements 
of draft equipment and for all load conditions. 
There’s an experienced engineering staff* to 
help you get the combustion control system 
that best fits your needs. 


For full information, write for Data Book S-21 
or contact your nearby Republic field engineer. 
*For more than 37 years, Republic has specialized in the design 


and manufacture of combustion control systems for all sizes of 
power generating stations. 
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With G-E vertical lift, you can see 
when the breaker disconnects 


Maximum safety to operator and equipment is provided. Me- 
chanically operated shutters of insulating material close off 
disconnect openings when breaker is lowered. Stationary con- 
tacts are never exposed, present no safety hazard. Shutters open 
as breaker is raised, permitting entrance of breaker studs. 
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On G-E Metal-clad Switchgear— 


New safer, fast-action elevating 


; | Vertical-lift design isolates 
“J breaker, simplifies inspection 


— Smooth, practically effortless raising or lowering of the 
breaker in General Electric’s improved metal-clad switch- 
gear, whether for inspection or test... 

That is what you get with one of the simplest elevating 
mechanisms possible for the job: two jack screws—a sturdy 
cross chain drive—a compact gear motor with operating 
switches. 


POSITIVE-ACTING MECHANICAL INTERLOCKS assure 
speedier operation. An interlocking system effectively 
blocks raising or lowering a “closed” breaker. In the operat- 
ing position, the circuit breaker is locked in, preventing 
downward movement caused by even the most severe 
vibration. All parts of the elevating mechanism are accessible 
at front of the compartment, with the motor easily de- 
mountable for hand-crank operation. 


BESIDES THESE ADVANTAGES of the new, faster-acting 
breaker-elevating mechanism, you also get full benefits of . 
G.E.’s basic vertical-lift design. You can— 


NEW ELEVATING MECHANISM is shown in breaker with side 
plates removed. a gear-motor (1) in front of the compart- 
See when ic ment drives simplified jack screw mechanism (2) to raise breaker, 
separated from main stationary contacts. Mechan- 
ically operated shutters close off disconnect open- 
ings to protect operator. 


@ Close the door with breaker in lowered position. 


@ Make most inspections and tests with breaker just 
lowered—not removed from compartment. 


@ Save time and energy, as mechanical lift makes re- 
moval of breakers convenient and easy. 


@ Gain quick, easy access to breakers in outdoor 
installations—especially on roofs where catwalks 
make other types of breaker removal inconvenient. 


FOR THE COMPLETE STORY on G-E Vertical-lift Metal- 


clad switchgear, with ratings up to 13.8 kv, 500 mva, write 


VERTICAL-LIFT DESIGN proves invaluable in outdoor switchgear 


+ for GEA-5664-A, Sect. 874-4, General Electric Company, installations—enables personnel to disconnect and inspect 
Schenectady 5, N. Y. breakers easily in spite of gravel or other obstacles. 


GENERA ELECTRIC 
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INTEGRAL BONNET OFFSET GLOBE VALVE 
(Fig. 1331-A). 1500-pound. One-piece 
construction eliminates possibility of 
leakage between body and bonnet. Sizes 
%”" to 2”, inclusive. 


WELDING END CAST STEEL GATE VALVE 
(Fig. 1503 WE). 150 pounds. Bolted 
Flanged Bonnet with outside screw rising 
stem and yoke. Available in sizes 1” to 
30”, inclusive. 


WELDING END STEEL GLOBE VALVE BRONZE “WHITE STAR" GATE VALVE 
(Fig. 6031 WE). 600-pound. Bolted (Fig. 375) for 200 pounds W.S.P. 


flanged yoke. Available for either Union bonnet with inside screw ris- 
steam service or oil service in sizes ing stem. Renewable “Powellium” 
to 12”, inclusive. Nickel-Bronze wedge. 


SHUT CASE 


All the evidence is in. Powell Valves have a record of 
dependability since 1846. Powell makes more types 
of valves, has probably done more valve research and 
x solved more valve problems than any other organi- 
2 zation in the world. 
On the basis of such overwhelming evidence, can 
your verdict be anything but a decision in favor of 
Powell Valves? See exhibits following. 
SWING CHECK VALVE (Fig. 559) for 125-pounds W.S.P. Iron 


body, bronze mounted. Regrindable, renewable bronze seat 
and disc. Sizes 2” to 16”, inclusive. 


PRESSURE SEAL GATE VALVE (Fig. 19003). 900-pound. 
Many proven advantages and exclusive features. Pres- 
sure Seal valves are available in Non-Return, Check, 
Globe and Angle Patterns. 


In our seventy-six years of fan manufacturing, no 
fan has been more respected for fine performance 
than the “Buffalo” Type “LL” Ventilating Fan. 


This fine performance is now further improved in 
the new “Buffalo” Type “BL” Limit Load Fan — 
designed especially for general ventilation, air con- 
ditioning and industrial service. 
This new fan offers: 

(1) High efficiency 

(2) Minimum noise level, over wide 

capacity range 


(3) Full Limit-Load horsepower characteristic 


(4) Stable performance from shut-off to 
free delivery 


Retaining the husky construction which has charac- 
terized “Buffalo” fans for many years, the new Type 
“BL” has some outstanding quality design features. 


The fan inlet is die-formed of heavy gauge steel, 
with die-formed inlet vanes welded in place. This 
permits the Type “BL” to give rated performance 
despite unfavorable inlet conditions frequently pres- 
ent on industrial jobs. Rotor construction includes 
a die-formed shroud and die-formed blades of back- 
ward curvature, so that the resulting self-limiting 
horsepower characteristic permits selection of driv- 
ing motors of minimum horsepower. 


The Type “BL” fan will be built in standard sizes 


and arrangements, with rotor diameters from 12% 
to 10834”, to handle from 1,000 to 500,000 cfm. 


You will want this superbly - performing new fan 
with the “Q” Factor* on your next job! Write for 
new Bulletin F-100, which contains complete engi- 
neering details, including performance tables and 
dimensions. 


* The “QO” Factor —The built-in Quality which provides trouble-free satisfaction and long life. 
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‘7 Furnished as standard, and exclusive with “Buffalo”, these 
stationary inlet vanes reduce turbulence and assure rated 
air delivery in spite of unfavorable inlet conditions. 


4 Die-formed inlet bell matches wheel shroud. 


BUFFALO FORGE COMPANY 


BUFFALO, NEW YORK 


PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 
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COMPLETE FAN 


Streamlined housing 
with outlet designed 
for most efficient air 
delivery. 


Anti-friction or sleeve 
bearings to suit job 
requirements. 


Ample inlet collar for 
easy connection to 
ductwork. 


WHEEL 


Heavy gauge die formed shroud, full curva- 
ture for proper air flow in wheel. 


*) Die formed blades curved and backwardly 
inclined for stable air flow. Welded and 
riveted for maximum strength. 


a Solid back plate with extra heavy hub. 
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VU-10 Boiler — This unit is installed in a hosiery 
mill. It is fired by a Type E Underfeed Stoker. Capacity 
— 12,500 lb steam per hr; operating pressure — 100 
psi; no superheat. VU-10 Boilers are available in sizes 
from 10,000 to 60,000 Ib of steam per hr. 


ALL TYPES OF STEAM GENERATING, 


Electric utility companies maintain the highest 
equipment standards in the power generation field. 
Kilowatts are their business — their product... to 
be turned out reliably, efficiently and at the lowest Se 
possible cost. To assure this they demand — and “ 
get — the most reliable — the most efficient — the 
best built boilers that the market affords. 

To meet their highly critical standards the utili- 
ties have long been accustomed to purchase steam 
generating units that were, in large measure, indi- 
vidually designed to meet their particular needs. 


CG 


yy 


Spreader Stokers (continuous discharge type). The 
capacity of each is 60,000 Ib of steam per hr at an_ 
operating pressure of 325 psi ‘e is no superh 


FUEL BURNING AND RELATED EQUIPMENT 
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VU-40 Unit — One of seven, now being installed in 

Chemical Plant. These boilers will be fired with C-E 

‘ 


} 


And C-E Vertical-Unit Boilers, particularly in the 
larger sizes, are available in “custom-made” designs 
to suit specific requirements. In fact, VU Units 
have been a popular choice with utility companies 
for many years. 

But many other designs that comprise the “VU 
family” are completely standardized ... standard- 
ized without sacrifice of “custom-made” advan- 
tages. And when you standardize you reduce 
engineering costs, reduce manufacturing costs, re- 
duce erection costs — in short, you save money. 


| 
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VU-50 Boiler — This unit is one of two duplicates 
installed in a brewery. They are fired with oil or gas. 
Capacity — 100,000 Ib of steam per hr; operating 
pressure 550 psi; steam temperature 700 F. This par- 
ticular design is of the bottom-supported type. 


Here then is a line of custom-quality boilers 
with all the benefits of standardization built in 
capacities from 10,000 Ib of steam per hr up, for 
any pressure and temperature ... and suitable for 
any type of fuel burning equipment. 

Little wonder that industry — all industry — has 
found within the VU family a boiler unit exactly 
suited to its needs. Breweries and hosiery mills, 
chemical companies and steel plants — all have in- 
stalled VU Boilers again and again with complete 
satisfaction. So can you. 


,000 Ib steam per hr; operating Pressure — 850 


si; steam temper 1 


ENGINEERING, Inc. 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 
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in service in a large tube mill. It is designed to burn’ 
pulverized coal and blast furnace gas. Capacity — 
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REPORT 


Hall Lohoratories, Inc.—A Subsidiary of Hagan Corporation, Pittsburgh, Pa. 
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Expert Knowledge Solves Process Problems 


A hurry-up call from a Hall field engineer sent C. T. Roland, 
Pittsburgh headquarters expert on metal preparation and paint 
finishing to confer with a west coast automobile plant on a paint 
blistering problem. The sudden occurrence of the blistering 


baffled the plant engineers until 
Roland investigated the possi- 
bility of a change in the source 
of the water used in final rinsing 
of the metal before paint was 
applied. He found that the quality 
of the water supply had changed 
shortly before the blistering de- 
veloped. Analysis showed that 
this supply was higher in pH and 
dissolved solids, particularly 
sodium chloride, than the water 
previously used. Mr. Roland’s ex- 
perience in dealing with the action 


of soluble salts under paint films | 


led to the conclusion that in this 
case the paint was acting as a 
semi-permeable membrane, allow- 
ing the passage of moisture from 
the outside surface of the paint 
to the salty underlayers. Blisters 
formed wherever the osmotic pres- 
sure of the salt solution exceeded 
the bond of the paint to the metal. 
The higher alkalinity of the water 
contributed to the loss of adhe- 
sion, promoting further separation 
of the finish from the metal. 

With the cause for the trouble 
established, recommendations 
were made to obtain a water 
supply low in solids until the 
plant could install equipment to 
insure the constant delivery of 
water of suitable quality for this 
operation, 

In another case where special- 
ized knowledge was useful, Ralph 


Thompson, specialist on paper | 


manufacturing processes, was 
called in to help a paper mill out 
of a jam. Their calender rolls, the 
polished steel rolls that “iron” 
paper smooth, were corroding. 
Regrinding to polish the rolls was 
costly. 


Mr. Thompson’s on-the-spot 
investigation revealed that too 
much alum was being used in the 
sizing. Alum feed was reduced 
and the process water was treated 
with a glassy phosphate corrosion 
inhibitor. When reliable controls 
of the modified process were set 
up, corrosion disappeared. 


Water Well Capacity 


Increased by Treatment 


With Glassy Phosphate 


Initial capacity of new municipal 
well was recently increased 63°; 


by treatment with Calgon.* Other — 


new wells in the field developed 


capacity increases up to 34%. In | 
an old well where the capacity © 


had fallen to only 9.5 gallons per 
minute per foot of drawdown, one 
charge of Calgon raised the ca- 
pacity to 31.2 gallons per minute 
per foot of drawdown, an increase 
of 228%. 

In another case, after acid clean- 
ing had restored a municipal well 
to approximately the same ca- 


pacity it had when new, a single 


charge of Calgon raised the ca- 


pacity by 100°7, or about twice | 


the original capacity of the well. 


The dispersive action of glassy | 
phosphate is responsible for its | 


efficiency as a well cleaner. Clean- 
ing with inhibited acid removes 
deposits of calcium carbonate and 


iron oxide, but will not affect | 


accumulations of clay, quartz, 
amorphous silica, mica or silt. 
These latter are also dispersed 
and removed by Calgon cleaning. 


Hall Is Water Consultant 
For Asia’s Greatest 
Power Station 


India’s $35 million power plant, 
200 miles north of Calcutta in the 
Damodar Valley, began operation 
in February. This is part of an 


Alex Henricks, staff engineer serving as 
consultant for India’s new power plant, 
lifts water sample from container 
marked ‘This Package Opened and 
Examined by Customs at Calcutta.” 


extensive project to hasten the 
industrial development of a %- 
million square mile area of India. 

Engineers and constructors of 
the station, The Kuljian Engi- 
neering Corporation of Philadel- 
phia, have retained Hall Labora- 
tories, Inc. as water consultants. 


Industrial Water Problems 


Require Special Handling 


There are no “‘stock answers” to 
industrial water problems. For 
information. write, wire or call 
Hall Laboratories, Inc., Hagan 
Building, Pittsburgh 30, Pa. 


Water is your industry’s most im- 


| portant raw material. Don’t waste it. 


*Calgon is a registered trademark. 


HALL LABORATORIES, INC,—CONSULTANTS ON PROCUREMENT, TREATMENT, USE AND DISPOSAL OF INDUSTRIAL WATER 
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This forced-air furnace filter 
catches particles of dust and 


dirt that otherwise would be  \ 


carried into the home. 


This American Blower 
Fly Ash Precipitator 
collects the fly ash 
that otherwise would 


settle on the surrounding 


area from boilers in 


power plants burning 
solid fuels. 


Both products aid materially 


in the American plan 
for better living. 
AMERICAN 2 BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO - 


Division of Awericay & Standard Savitars coxroration 


American Bl ime-h ed in air handli gees 
erican ower... a time-honor name in air han ng 
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Memo to Power Plant Men — 
a You'll get high efficiency without entry loss ’ 
: and turbulence at a substantial power saving : ; 


with non- overloading American Blower HS Fans 


for forced draft duty in your power plant, 
AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Rapiator & Standard Sanitary corporation 


~ 


BLOWER CHURCH SEATS & WALL TILE 


; 
+ 
AS 
g 

at jee 


There's no soft diet in this gravel pit ry she i iron —— dat = wal chews more than 2000 tons of pag rocks every day. 


That big crushing unit swallows up to 300 tons of rocks every hour, 
OO ays Ee.) carries them up a moving belt and dumps them into two crush- 
ers. But the jolting, jarring action is rough on the V belts used to 
keep the crusher crushing. Ordinary belts weren’t lastin ng much 


ase and abuse more than 30 days. To find out how this problem of frequent 
and costly replacements was solved — see the following pages. 


iB. F. Goodrich 
Grommet belts 
at work | 
: 


i 


tough rubber muscles that keep the giant-size rock-chewing jaws in motion hour after hour, day after day. 


Rubber 


The problem described on the preced- 
ing page was solved when the equip- 
ment maker tried a set of B. F.Goodrich 
Grommet V belts. These belts /ook the 
same but because of an entirely differ- 
ent construction principle, Grommet V 
belts stand more shocks and heavier 
loads than any other kind. Instead of 
being ready for the junkpile after 30 
days, the Grommet belts were still 
going strong after 90 days of use and 
abuse. Here’s why: 


Strongest V belt made 


All the load-carrying cords in Grommet 
belts are concentrated in twin grommets. 
These grommets are cord loops made 
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like giant twisted cables except that 
they're endless. Since there are no cen- 
ter cords, the Grommet belt is more 
flexible, and so can “‘give’’ temporarily 
and absorb shock loads. As a result, 
Grommet belts last 20 to 50% longer, 
depending on the service. (The more 
severe the service, the greater the in- 
crease over ordinary belts.) 


No weak spots 


The section where cords overlap is the 
weak spot in ordinary belts. That's 
where 80% of V belt failures occur. But 
in Grommet V belts this cause of belt 
failure has been eliminated. The grom- 
mets are endless. There are no splices 
or overlaps—no weak spots to cause 
premature belt failure. 


1/3 more gripping power 
Grommet V belts have more rubber in 
relation to belt size. Without any stiff 
overlap, they're more flexible, grip 
sheaves better. Size for size, Grommet 
belts give 45 more gripping power with 
less slip, pull heavier loads with a higher 
safety factor. And because there is less 
slip, there is also less surface wear. 


Less stretch 


In ordinary belts under tension, the 
center cords loaf, the outer cords over- 
work because tension is greater near 
the driving faces. Grommet belts, with 
no center cords, have much more 
strength and less stretch. Grommet 
belts stretch, on an average, only about 
Ys as much as ordinary belts. 


Save 3 ways 


With Grommet belts, you save on re- 
placement costs because they last 20 to 
50% longer, on production costs be- 
cause machines keep running with fewer 
interruptions, and on maintenance 
costs because V belts need less atten- 
tion. Yet these savings they can make 
for you are all clear profit because they 
cost not one cent more than ordinary 
V belts. Only B. F. Goodrich makes 
the patented Grommet belt. 


Where dust 
was cussed =- 


Crushing limestone to a fine powder 
for agricultural lime creates thick, white 
dust that looks like snow. This dust 
combined with the slightest bit of mois- 
ture makes the sheave surfaces slick, 
causes ordinary belts to slip, burn, soon 
wear out. To avoid this threat of fre- 
quent production delays, the Black 
White Limestone Co., Quincy, Illinois 
had BFG Grommet V belts installed 
in 1950. The belts are still on the job 
today, and there have been no costly 
plant shutdowns due to belt trouble. 


Like the mills of the gods, this one grinds exceedingly small. 
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6 years 
in cooler 


The B. F. Goodrich Company 
Dept. M-86, Akron 18, Ohio 


Grommet belts outlasted all others. 


met V belts. 


Name 


CI Send set of reports telling users’ experiences and showing actual installations where 


C) Please have a BFG distributor call. I'd like to find how I can save money with Grom- 


Wichita’s Kansas Milling Company 
makes a malted wheat flour that re- 
quires a cool plant. The cooling equip- 
ment—and belts which drive it—must 
perform around the clock, no time off. 


B. F. Goodrich Grommet V belts 
were selected because other types of 


Firm Name 


Address 


No vacations allowed for belts that keep this entire mill cool even during steaming hot Kansas summers. 


belts had required frequent main- 
tenance involving shutdowns. It 
proved to be a perfect solution. The 
Grommet belts have operated con- 
stantly for six straight years. Mainte- 
nance? None! Downtime for repairs? 
None! Production savings? Plenty! 


Grommet—T. M. The B. F. Goodrich Co, 


B.F Goodrich 
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Eliminate the Danger of 


INTERCRYSTALLINE 
CORROSION 


Dangerous and costly cracks due to intercrystalline 
corrosion (embrittlement) will be no problem in your 
boilers if you have given careful consideration to the 
problem in advance. You can get the information you 
need to analyze your operations from Allis-Chalmers wa- 
ter conditioning Bulletin 45, It explains intercrystalline 
corrosion — the cause of embrittlement. It tells what tests 
are necessary to recognize this condition. And it discusses 
what you can do, 


Get the Answer to Many Problems 
Bulletin 45 is one of a series of Allis-Chalmers bulletins 
on water conditioning problems. Like all of these useful 
bulletins, it is based on the wide experience of Allis- 
Chalmers water conditioning men in handling water 
problems for nearly every industry. In addition, it is based 
on Allis-Chalmers long experience building turbines and 
power plant equipment. 


Complete Service Available 
Allis-Chalmers gives you complete water conditioning 
service, You can get analyses and reports on your prob- 
lems. You can get the chemicals needed in all water treat- 
ments. And you can get the equipment for any system. 

A-4014 


. For your copy of Bulletin 45 on intercrystalline 
Photomicrograph of edge of crack caused by i 
corrosion. U. of corrosion, write Allis-Chalmers, Milwaukee 1, Wis- 


detection unit (inset) tests for causes of intercrystal- _ 8 consin. Or better, call-your nearby Allis-Chalmers 
line corrosion. ra district office and have an Allis-Chalmers represent- 
My ative consult with you on your water problems. 


ALLIS-CH 
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6000 KW G-E automatic double 
extraction turbine and two 2500 
KW extraction turbines in back- 
ground reduce boiler steam to 
process pressure for making an- 
tibiotics at Chas. Pfizer & Co., Inc. 


G-E Extraction Turbine at Chas. Pfizer & Co., Inc. 
Increases Plant Thermal Efficiency Over 15% 


Extraction pressures held constant, even under varying loads; turbines 
reduce boiler steam to process pressures for use in making antibiotics 


Plant thermal efficiency was increased over 15% 
when Chas. Pfizer & Co., Inc., producer of antibi- 
otics, recently installed the third General Electric 
automatic extraction turbine-generator at its 
Groton, Connecticut, plant. A 6000 KW extraction 
unit was installed to take fullest advantage of avail- 
able high-pressure steam, and to obtain additional 
economical by-product power. 


PRESSURE HELD CONSTANT 

The double automatic extraction turbine takes 
steam at 725 F, 600 psig, and extracts at 135 and 
at 50 psig for plant process uses in the making of 
terramycin and other antibiotics. Chas. Pfizer &Co., 


Inc. reports that accurate turbine governing holds 
electrical frequency constant, and keeps extraction 
pressures precise, even when the quantity of ex- 
tracted steam varies. (See charts below.) 
If your plant uses process steam, why not 
take advantage of G.E.’s experienced turbine en- 
gineering resources. G-E engineers will study 
and recommend ways for you to best utilize steam 
supply. Get more for your 

turbine dollar with G-E 

turbine-generators.General 7 > 

YEARS OF ELECTRICAL 
Electric Company, Schenec- 

tady 5, New York. 256-8 yf 


GENERAL ELECTRIC 


VARIABLE 
TEMPERATURE FLOW 


CONSTANT 
PRESSURE 


VARIABLE 
TEMPERATURE FLOW 


CONSTANT 
PRESSURE 


Even when the quantity of extracted steam varies over wide limits, extrac- 
tion pressure remains constant, as indicated on the charts above. These 
charts show typical performance of a General Electric double automatic 
extraction turbine such as the one installed at Chas. Pfizer & Co., Inc. 
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What’s CRANE cooking up here? 


. Big Piping Savings for You— 
The man behind the mask above is a unit fab- 
rication specialist with a talent for saving you 
time, trouble—and dollars—in the long run. 

He’s part of a crew of experienced mechan- 
ics in one of the big Crane Fabricating Shops, 
where piping units like this 8-inch assembly 
are built precisely to specification. 

And it’s a complete as well as a quality 
service, for Crane takes over at the blueprint 
stage; supplies all valves and component 
parts—makes the pipe bends—does the 
welding. Right at hand are the best facilities 


for heat-treating or stress-relieving, radiog- 
raphy, etc., to assure uniform strength and 
dependability. The finished unit is pre-tested 
and proved in advance, ready for quick in- 
Stallation in your piping system. 

You take no risk—you pay for no spoilages, 
and your erection crew is spared many a 
major headache. But, why not let your Crane 
Representative review your piping layout and 
help you decide where Crane Unit Fabrica- 
tion will be to your advantage? There’s also 
further information in your Crane 53 Catalog 
—or write for Folder AD-1771. , 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 


Branches and Wholesalers Serving All Industrial Areas 


VALVES FITTINGS PIPE PLUMBING HEATING 
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LLIS-CHALMERS. 


TAKE LOOK 
TANNERS CREEK 


One thing you’re sure to notice at the Tanners Creek 
plant is that all the major auxiliaries for generating unit 
No. 2 are driven by Allis-Chalmers motors. Pictured here 
are a few of the larger ratings in this modern power plant 
of Indiana & Michigan Electric Company, a part of the 

American Gas and Electric system. 
It’s worthy of note that A-C is also building the motors 
for generating unit No. 3, scheduled for operation in 1954, 
Allis-Chalmers builds a complete line of integral horse- 
power motors for power plant service, and your A-C 
representative can help you select the motors you need. 
A-4084 


ALLIS-CHALMERS 


Milwaukee 1, Wisconsin 


These dependable boiler-feed 
pump motors are rated 2000 hp, 
2300 volts, 3580 rpm each. 


Left to right (above) are drip-proof, silicone insulated, 
1000-hp, forced and induced-draft fan motors for unit 
No, 2. Forced draft fan motors for unit No. 3 will be 
of the weather-protected type for installation outdoors. 


One of two 300-hp, 2300-volt, 218-rpm, drip-proof 
squirrel-cage motors driving circulating water pumps. 


Rated 200 hp, 2300 volts, 
1760 rpm, this drip-proof 
squirrel-cage motor driving 
an Allis-Chalmers screen 
wash pump is typical of the 
smaller ratings. 


Wide range of selection of the basic controller 
unit to fit your application is represented by 
the five single-unit controllers illustrated 
below . . . five of the many reasons why 
Masoneilan Liquid Level Controllers offer 
you more for your money. The sixth is the 


Model 12800 — The basic proportional 
controller; may also be used as a trans- 
mitter; may be converted in the field to a 
differential gap controller. 


Model 12820 — The pneumatic transmitter 
provides an output air signal which is pro- 
portional to level changes, for indication, 
recording or control. 


convenience of grouping any two of these in 
one case as illustrated in the model to the 
right. This range of selection enables you to 
obtain from ove manufacturer the control 
equipment for almost any liquid level applica- 
tion. 


Model 12810 — Adds reset action to the 
proportional controller. Conversion of 
Model 12800 may be accomplished in the 
field if desired. 


Model 12830 — The differential gap con- 
troller. May be converted to a propor- 
tional controller in the field if process 
changes require it. 
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Model 12800-20 — A duplex 
model grouping the propor- 
tional controller and pneu- 
matic transmitter. Any com- 
bination of two identical or 
dissimilar single units is pos- 
sible — a total of fifteen com- 
binations. 


Simplicity of design; sensitive construction are six other 
accuracy of control; widechoice reasons why you should select 
of materials; ease of mainte- |Masoneilan 12000 Series Liquid 
nance; convenience of installa- Level Controllers. 

tion; and sturdy, long lasting 


LALL HIGH § MU 
MASON-NEILAN 


REGULATOR CO. 
1186 ADAMS STREET, BOSTON 24, MASS. 
Model 12840 — The pneumatic set con- 


: : Sales Offices or Distributors in the Following Cities: New York * Syracuse * Chicago 
troller provides for remote adjustment St. Louis + Tulsa ¢ Philadelphia * Houston « Pittsburgh « Aclanta « Cleveland ¢ Cincinnati 
of set point. Available with either pro- Detroit * San Francisco * Boise * Louisville * Salt Lake City ¢ El Paso * Albuquerque 


Charlotte» Los Angeles * Corpus Christi * Denver Appleton Birmingham New Orleans 
portional or proportional-reset action. Dallas « Seattle * Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 
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BALL MILL PULVERIZERS which grind hard, abra- 

‘obtci sive fuels to a constant fineness. Operating records 
: show low maintenance, high availability of 99% 
or better. 


SUPERHEATERS of the con- 
vection and radiant type, 
either singly or in combina- 
tion. Superheat control over 
a wide load range is also 
offered as a means of posi- 
tive and accurate control of 
final temperature, 


ECONOMIZERS of the cast- 
iron, extended-surface steel- 
tube type which are corro- 
sion-resistant, impervious to 
soot fires, easily cleaned, 
and of unique, simple desig 
Bore tube construction also 
available. 
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PACKAGE STEAM GENERA- 
TORS in capacities of 10,000 
to 30,000 Ib. of steam per hr. 
Water-tube type, plant assem- 
bled, shipped ready to install. 
Design pressures of 250, 525, 
825 psig provide operating 
pressures from 100 to 800 psig. 


FEEDWATER HEATERS of the 
shell-and-tube type, as well as 
direct contact arrangements, 
are available, ‘Lockhead” clo- 
sures have been built for pres- 
sures up to 3500 psi. 


many of your steam plant needs 


Only Foster Wheeler offers such a 
broad line of steam plant equipment 
engineered for increased efficiency 
through modernizatior 


IN OVER 50 Years of service to the power industry, Foster 
Wheeler has pioneered the development of steam generators, 
fuel systems, condensers and cooling systems of the highest 
efficiency. Continuous research and engineering have created 
a background of technical experience, as well as an integrated 
line of equipment in which each individual product is de- 
signed to contribute to the efficiency of all. 


CONDENSERS to meet any conditions of headroom 
FOSTER WHEELER CORPORATIO 2 at any location. Our shops are fully equipped to 


supply units of 100,000 sq. ft. and larger. 
165 Broadway, New York 6, N. Y. 


EVAPORATORS for 

boiler feed make-up and 

of heat-transformer types 

in all sizes. Special types 

to handle raw and treated 

make-up to give the best 

thermal and descaling 

operation as well as pro- 

ducing pure vapor, 
COOLING TOWERS custom-engineered to meet 
your requirements for greatest economy. Mechani- 
cal draft, counter-flow type. Provide minimum 
spray loss, flexibility to meet all weather condi- 
tions. 


FOSTER W) WHEELER 
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When building or remodeling a plant, careful thought is 
given to plant layout so that the ultimate can be achieved 
in both efficiency and production. Production flow charts, 
showing the proper materials handling procedures and 
fabrication processes and their efficient power supply are 
all considered in blueprint planning. 
Such consideration would reveal the following features of 
prime importance for power supply 
1. Location Flexibility 
2. Quiet Operation 


3. Efficient Operation 
4. Low Maintenance Cost 


mM €E Y 


Manufacturers of Power Transformers « Distribution Transformers « Load Ratio Control Transformers 


SALES OFFICES IN ALL 
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PRINCIPAL 


for PRODUCTION 
efficiency your POWER SUPPLY 


Moloney Dry-Type Transformers will provide these fea- 
tures assuring you of an uninterrupted power flow under 
all operating conditions. Moloney Transformers also help 
to maintain higher levels of production efficiency for work- 
ers because of their quiet operation. 


It would be wise to consider all these facts when selecting 
the Dry-Type Transformer to supply your power needs. 
If you do this, your choice will probably be Moloney... 
the transformer that gives better performance with greater 
reliability and less maintenance. 


ME-53-11 


CITIES e FACTORIES AT ST. 
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FRICIENCY check the 
MOLONEY! 


Typical installations showing how 
Moloney Dry-Type Transformers are 
readily located at the most conven- 
ient point along the production line. 


Moloney Dry- 
Type, Air-Cooled 
Transformer. Pri- 
mary voltages 
range up to 
15,000 volts, and 
sizes to approxi- 
mately 3,750 
Kva. Class B in- 
sulation (80° C, 
rise) is used. 


¢c o M P A N Y 
Step Voltage Regulators « Unit Substations 


MISSOURI AND TORONTO, ONT., CANADA 
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STREAMLINED WORTHINGTON TURBINE at Iowa State has provision for steam ex- 
traction for heating, laboratory, and process purposes throughout the college. 


lowa State completes modern power plant 


With the installation of a streamlined Worthington 
turbine-generator, Iowa State College, in Ames, Iowa, has 
completed the modernization of its power plant. The use of 
heavy gauge lagging covers with rounded corners is respon- 
sible for the good looks of the modern Worthington unit. 

Rated at 3000 kw, the Worthington turbine-generator is 
of the condensing-extracting type and operates on steam 
at 240 psi. The unit is designed for conversion to 400 psi, 
in case the college decides to go to the higher pressure. 


=, 


Single-Stage 


Turbine-Generator 
Turbines Sets 


By installing a Worthington turbine-generator, Iowa 
State benefited by the undivided responsibility that goes 
with turbine-generators designed, assembled and tested as 
complete units before shipment. 

Find out how Worthington turbine-generators pay off in 
longer, more economical service. Sizes up to 11,500 kw. Get 
in touch with your nearest Worthington district office for 
more information. Or write to Worthington Corporation, 
Steam Turbine Division, Section T.3.2, Wellsville, N. Y. 


7.3.2 
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A GREAT TEAM IN STEAM 


Feed Water 
Heaters 


Surface 
Condensers 
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: Available in all piping materials! 


Bes LLOY OR NON-FERROUS PIPING is often the answer to problems of 

A contamination, corrosive action, severe pressures and temperatures, or 
cyclic operation. You can obtain TUBE-TURN Welding Fittings and Flanges 
of stainless steels, nickel and nickel-base alloys, copper and copper-base 
alloys, aluminum and aluminum-base alloys, and newest of all, titanium. 
For good service in welding fittings, in carbon steels, or in alloy or non- 


ferrous metals, call your nearby TuBE Turns’ Distributor. He’s ready to 


serve you from industry’s most complete line. 


The Leading Manufacturer of 
Welding Fittings and Flanges 


TUBE TURNS, ING. 

@ KENTUCKY 
DISTRICT OFFICES: New York * Philadelphia « Pittsburgh « Chicago » Houston « Tulsa « San Francisco « Los Angeles « Denver » Atlanta « Dallas + Midland, Texas 
Subsidiaries: TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO © PENNSYLVANIA FORGE CORPORATION, PHILADELPHIA, PA. 


4 and “Tuse-TurNn” applicable only 
\ 
% 
Misi RING SERVICE 


CosT of corrosion-resistant 
piping can often be minimized 
by the use of standard carbon steel 
piping plated on the inner surface 
with such materials as nickel, 
copper, etc. In atomic energy 
plants, nickel-plated piping in 
sizes through 42” is giving satis- 


G. A. GAUM is one of 
TUBE TURNS’ Engineering = factory service, and has substan- 


Service Division men 
tially reduced original cost. The 
performance data that 


Contributes to improved method is also applicable to many 


eh industrial processes where corro- 


sion resistant materials are specified. 

Such plating is generally .008” thick, and can be 
applied in heavier thicknesses where desirable. You 
can obtain recommendations on preferred plating 
sources, proper welding techniques and rods from 
Tuse Turns’ Engineering Service—always ready to 
help you with special piping problems. 


Installation procedure 
for nickel plated weld- 
ing fittings and flanges. 


NICKEL PLATED INSTALLATION PROCEDURE 


TURNS, ING. is recognized the werld over for ts leod+ ship, 

wot only the fleld of welding Bttings end fonges, bet ws 
of avtheatic intonnetion en piting design. Check the 


@ 


TUBE TURNS, INC., Dept. C-9 
224 East Broadway, Louisville 1, Kentucky 


Please send me free copy of: 
Special Alloys Stainless Steel Welding 


0) Pipe and Fitting Fittings and Flanges 
Materials C- Design Properties of Pipe 


Your Name __- 


These welded aluminum lines, fabricated with Tuse-TURN 
Welding Fittings, are permanently leakproof, reducing main- 
tenance to a minimum. Since Tube Turns, Inc. offers the 
world’s broadest line of welding fittings and flanges, all 
necessary types of welding fittings for any job can be obtained 
from one reliable source. 


Dimensional accuracy of TuBe-TurN Welding Fittings speeds 
fabrication in the shop or in the field. True circularity and 
uniform wall thickness assure perfect alignment. Each Tuse- 
Turn welding fitting is individually examined by skilled 
inspectors for accuracy. 


DISTRICT OFFICES 


New York Tulsa 
Philadelphia San Francisco 


Pittsburgh Los Angeles 
Chicago Atlanta 
Houston Denver 


“tt” and “TUBE-TURN” 
Reg. U.S. Pat. Off. 


TUBE TURNS, INC. 


LOUISVILLE 1, KENTUCKY 
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In Florida Power & Light Company’s 
outdoor Cutler station these G-E Weath- 
er-Protected, Grade-Mounted Motors 
are used for driving boiler feed pumps. 


Designed specifically for outdoor, all-weather applications... 


G-E Weather-protected Motors 
Provide Vital Continuous Service 


' ; Here’s a low cost motor that the weather can’t stop. For vital 

outdoor power station service, you can always count on reliable per- 
formance from rugged G-E Weather-Protected Motors ... in all 

kinds of weather. An extremely effective ventilating system minimizes 

entrance of rain, snow, sleet and other airborne particles. Windings 


and other internal parts stay dry ... assure you of dependable, 
all-weather service at minimum installed cost. 


You get another big plus from industry’s first successful outdoor 
weather-protected motor . . . the long-life quality developed in building 
over 2! million horsepower of motors for power stations. 


For complete information on these and many other features, con- 
tact your nearest G-E Apparatus Sales Office or write for Bulletin 
GEA-5810. General Electric Co., Section 753-5, Schenectady 5, N. Y. 


G-E Weather-Protected Vertical Motors coupled to cir- 
culating water pumps operate outdoors in all weather 
at Florida Power & Light 


t Company’s Palatka Station. 
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COVERING THE U. S. A. 
andCanada, factory-trained 
field engineers provide 
“know-how” of Flame- 
Failure safeguarding with 
FIREYE. 
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IF YOUR PLANT is like 4 out of 5 today, it 
is unsafe. 


For 4 out of 5 plants burning oil, gas or 
coal simply do not have Flame-Failure pro- 
tection that meets insurance company stand- 
ards .. . automatic safeguards for commer- 
cial and industrial burners should shut off 
fuel in 2 to 4 seconds after a burner Flame- 
Failure! Explosive gases collect fast. Faster, 
actually, than most mechanical “safeguards” 
can act. 


So don’t depend on slow, half-safe con- 
trols that may be no protection at all. Act 


. FIREYE purges combustion chamber (C) 
before igniting pilot (D). This elimin- 
ates dangerous gases which may have 
accumulated from leaking valve dur- 


ing down time. 


- before it is too late in replacing them with 


a modern, fully approved FIREYE System... 
the only complete and instantaneous safe- 
guard for all types of fuels. With FIREYE, an 
electronic eye “sees” the burner flame... . 
works with the speed of light when it goes 
out, to cut off fuel and signal operating 
personnel. 


Thousands of installations the country 
over, prove FIREYE has no equal for reli- 
ability. It can be applied to oil, gas, coal 
burners “overnight” — for a _ negligible 
investment. 


2. FIREYE proves pilot flame (CE) before 
turning on main fuel. Pilot may fail to 
light because of fouled electric ignitors, 
no fuel, or poor fuel-air mix. 


works 


to give you 
complete 
Flame-Failure 
protection 


4, FIREYE shuts down burner in 2 to 4 
seconds if main flame fails due to poor 
fuel-air ratio or draft, or fuel interrup- 
tion. Positivecy Prevents ExpLosion! 


FIREYE shuts down burner if main flame 
(A) is not ignited at end of safe-trial 
period Cdue to no fuel, poor fuel-air 
ratio or incorrect draft). 


PLAY SAFE! SEND NOW! 
Why take chances? 


Even with modern equipment, the 
chances are 4-to-1 you do not 
have complete Flame Failure 
protection. Send for this new 


“primer” on explosion hazards 
that tells how you can make 
simple checks on the equipment 
you now have. 


| 
| 
| 
| 
| 
| 
| 
| 
| 


COMBUSTION CONTROL CORPORATION 
Dept. PB-10, 718 Beacon St., Boston, Mass. 
Send booklet ‘Guarding Your Properties Against Flame-Failure Explosions”. 


Name 


Firm. 


Address 
City 
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OGDEN FUEL ALONE! 
Cooper. 
Bessemer 


Sowne s original o:) burmng diese the cost 


$200 000 plont is stilt 
48 mills per KWH ti? 


with rotes no higher todey 


generating power would average 10 
t takes te do the job with the modern ui 


than charged in 1934 
self at a rate 


And Gowre’s new JS liquidating 
of what ficient management can accom erly 
n down. Bu pre Its not an unusucl case Cooper Besseme: 
sung costs. hundreds of nstallatioss all types of service 
more e mcal power w » needed he tacts T re yours for the asking Plat 
stetul che various engines. $15 hp 
place 
oot bor ot 


1S.6 gas-diesel was installed 


ssemer shown here has been 


for 482 mills per KWH. With 
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Savings 


WITH COOPER-BESSEMER DIESEL AND GAS-DIESEL ENGINES 


S the months roll by, we try to bring to 
your attention some of the many Cooper- 
Bessemer installations that are saving big money 
everywhere. Reproduced on these pages are a 
few of the ads telling how and where. 


If you were to study and compare these “case 
records”, you’d discover a similarity . . . a pat- 
tern. Boiled down it is simply this . . . 


Cooper-Bessemers are exceptionally trouble- 
free, requiring minimum supervision and main- 
tenance. Their design combines ruggedness with 
a compactness that cuts the cost of installation 
and housing. Finally, you get the full economy 
in fuel, lube and cooling cost that is possible 
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only with the highest operating efficiencies 
reached today. And that’s big! 


Our nearest office is always glad to give you 3 


specific details on the Cooper-Bessemer units 
best suited to your power needs for today 


or tomorrow. 


MOUNT VERNON, OHIO 


/ 
COOPER-BESSEMER 


GROVE CITY, PENNA. 


New York Washington, D.C. Bradford, Pa. San Francisco Houston, 
Dallas, Greggton, Pampa and Odessa, Texas Seattle Shreveport 
St Lovis Los Angeles Chicago Cooper-Bessemer of Canada, Ltd., 
Halifax, Nova Scotia Tulsa Gloucester, Mass. New Orleans, lo. 
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UILDERS 


“TYPE UNLOADERS 


r is equipped | 
and has 


of Dravo's more than’ 60 years 
when 
d 


q 
pRavo RAIL FOR EXISTING BRIDG 
for unloading coal from ri rbarges. 
was designed, buili and’installed by 
INDITIONING BOIL POWER PLANTS CRANE CAB COOLERS + DOCKS - INDUSTRIAL FOUND. TIONS + OPEN STEEL FLOORING 
HOUSES AND INTAKES + HEATERS + WATER AND TREATMENT PLANTS TOWBOATS BARGES 
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You get more service continuity per dollar 
because this switchgear is standardized 


Paul Pierson, Manager of Switchboard Engineer- 
ing, explains why Westinghouse Standardized 
Switchgear is a better investment: all of your 
money goes into equipment. You don’t pay 
for special engineering and special manufac- 
turing techniques. 

At the same time, you get equipment that’s 
suited to your particular needs. Westinghouse 
Standardized Componentscan be assembled in any 
combination to fit your exact requirements. And 
Westinghouse Switchgear Assemblies have high 
salvageability . . . can be expanded, rearranged 
or relocated to meet future load conditions with 
only minor wiring changes and no loss in value. 

Standardization means better service continu- 
ity, too. You can change these breakers in only 
three minutes because of the drawout feature. 


you can irs 
Westinghouse & 
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Built-in wheels enable you to roll the old one 
out and new one in. There’s no lifting, no car- 
riage—just a small dolly. You can be sure the new 
breaker will fit perfectly in the cubicle. 

Because this switchgear is standardized, it has 
greater dependability. These proved features are 
an excellent guarantee against service interrup- 
tions: full steel barriers between compartments; 
automatic interlocks and insulated buses which 
provide the same degree of service continuity, 
at far less cost. 

Why not visit East Pittsburgh and see how we 
build this extra dependability into Westinghouse 
Standardized Switchgear. Call us when you’re in 
the vicinity. Meanwhile, write for B-5306, 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsylvania. J-60822-A 
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...With TYCOL lubricants on hand! 


Top this record! A well known utility company has operated 
a turbine for almost 12 years without an oil change or cleaning. At a 
rate of less than 10% “make-up” per year, Tycol Aturbrio has served 
the plant without malfunction — for years on end. And Tycol Aturbrio 
performance records show turbine after turbine running well 
over 100,000 hours without a change! That’s proven stability... 
farther substantiated by the regular use of Aturbrio as an outstanding © 
hydraulic oil. Full data on Aturbrio performance is available from Philadelphia © Chicago © Detroit 
your local Tide Water Associated office. Tulsa © Cleveland © San Francisco 
Toronto, Canada 


Over 300 Tycol industrial lubricants are at 
your disposal . . . engineered fo fit the job! 


REFINERS AND MARKETERS OF VEEDOL... THE WORLD'S MOST FAMOUS MOTOR OIL 
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coe trade mark’ 
of a trouble-free turbine 


This is the rotor of a Terry solid- 
wheel turbine. There are a number 
of reasons why it has become a sym- 
bol for reliable, trouble-free oper- 
ation. 


First, because the wheel is a single 
forging, in which a series of semi- 
circular buckets is milled, there are 
no separate parts to become loose or 
work out. 


Second, because the power-produc- 
ing action of the steam takes place 
on the curved surfaces at the back of 
the buckets, blade wear is of little 
consequence. Wear does not materi- 


ally affect horsepower or efficiency. 


Third, because the steam enters the 
buckets in a direction at right angles 
to the shaft, there is no need for 
close axial blade clearances. The 
blades cannot foul. There is a one 
inch clearance on either side of the 
wheel. In addition, the blades are 
double rim protected. 


These are only a few of the rea- 
sons why the Terry solid wheel has 
become a ‘“Trade Mark” for trouble- 
free turbine performance. For com- 
plete details, send for a copy of bul- 
letin S-116. No cost or obligation. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. | 
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Few moving parts! 
Bayonet contacts (1) are the only moving parts 
of the Ruptor interrupting device. 


1WO- Easy inspection! 


Drop the tank, and the bayonet contacts are 
visible in open position. For access to the sta- 
tionary contacts, one needs only to remove four 
bolts and cylindrical shell (2). 


Self-aligning and 
Self-cleaning contacts! 


Tulip and bayonet contacts (3) maintain high 
conductivity without readjustment or cleaning. 
Arc energy is minimized by efficient interruption 
within oil-filled Ruptor unit. This in turn contrib- 
utes to long contact life and low oil deterioration. 


In addition, a mechanically trip-free solenoid operating 
mechanism controls contacts of time-proved Ruptor 
interrupting devices And pole unit mechanism is self- 
lubricated — completely enclosed — sealed from dust, 
dirt, corrosion. 

In brief, Allis-Chalmers DZ breakers are built to 
assure years of dependable, trouble-free service. 

Allis-Chalmers power circuit breakers are available 
in ratings from 2.5 to 230 kv, with interrupting capa- 
cities from 15,000 to 10,000,000 kva, to mevt all 
industrial and power company requirements. For more 
information, call your nearby A-C representative, or 


write to Allis-Chalmers, Milwaukee 1, Wisconsin. 
A-4057 


Ruptor is an Allis-Chalmers trademark. 


Ruptor unit in contact 


break position. 


Cutaway view of DZ- 
60B breaker, show- 
ing one Ruptor unit, 
with bayonet-type 
movable contact in 
open position, 


Ruptor unit in full 


closed position. j 


TYPE |RATED| MINIMUM | RATED KVA 
KV KV AT AMPS INT. 
RATED KVA CAPACITY 
DZ-40B* 7.2 2.3 600 100,000 
1200 100,000 
2000 100,000 
DZ-60Bt | 13.8 4.0 600 150,000 
150,000 
DZ-100Bt | 13.8 4.0 1200 | 250,000 
DZ-200B{ | 13.8 6.6 1200 | 500,000 
2000 | 500,000 


*Ask for Bulletin 71B6179. tAsk for Bulletin 71B6129. 


ALLIS-CHALMERS 
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Superior Heat Exchangers 


are as often used for cooling as for heating... 
to reduce the temperature of cooling fluids for 
large Diesel engines, or gas line booster pumps; 
to cool exhaust gases; to maintain proper tempera- 
ture of quenching and lubricating oils; to cool 
machine tool cutting fluids; and for a wide range 
of other cooling, heating, condensing and evapo- 
rating applications. 

Superior's complete design and manufacturing 
facilities are geared to handle the most unusual 
as well as the more conventional requirements. 


Our Engineering Department invites 
your inquiry on any proposed 
application as a basis for a spe- 
cific engineering recommendation. 
Write for catalog 5010. 


SUPERIOR COMBUSTION INDUSTRIES INC. | HEAT EXCHANGERS 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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HANCES are,that new demands in your in- 

dustry have presented you with many 

problems calling for new and varied types of 
heavy metal equipment. 


If so, take a tip from scores of power and proc- 
essing companies the world over—look to Alco 
for the answers. 


Alco has the facilities required to fabricate 
heavy metal equipment for almost any pur- 
pose (see examples on these pages). Equally 
important, Alco has the wealth of experience 
required for the design of that equipment. 


We invite you to contact your nearest Alco 
Products Sales Engineer and give him the de- 
tails on your most troublesome heavy-equip- 
ment problem. He will show you how Alco can 
design and build the answer that will give you 
maximum value for your equipment dollar— 
now and in the years ahead. 


Alco Products Sales Offices are located in 
Dunkirk, New York, Chicago, Los Angeles, 
Kansas City, Houston, Tulsa and Beaumont. 
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ALCO’S SPECIAL FACILITIES include not only custom-designed production 
machinery but also the most modern equipment for testing and inspection. 
Here, for example, Alco technicians use a mass spectrometer to inspect pipe 
welds for microscopic leaks. The mass spectrometer can detect leaks that 
would allow only one drop of water to escape in 100 years. 


Look to ALCO for... 


Answers 
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84-INCH ALCO STEEL PIPE at Croton 
Falls, N.Y., is part of the gigantic aque- 
duct system furnishing New York City 
with approximately 1050 million gallons 
of water per day. Alco Electric Welded 
Steel Pipe for interliners was also used in 
part of the New York City Board of Water 
Supply’s new $44,000,000 East Del- 
aware Tunnel, now nearing completion. 


“UNI-BUNDLE UNITS” demonstrate the 
versatility of Alco Aircoolers. Vertical 
partitions welded in the headers allow 
several different vapor or liquid streams 
to be handled in a combined tube-bundle. 
Units are shown here at a large South- 
western natural gasoline plant; the one at 
right not only cools the oil but also con- 
denses the overhead vapor from the steam. 


REFRIGERANT HEAT EXCHANGERS AND STORAGE TANKS 


HUGE TAR STILL, equipped with two 
corrugated furnaces for direct firing, 
typifies the virtually endless variety of 
heavy metal equipment built by Alco 
to meet special customer requirements. 
This is the type of equipment which has 
earned for Alco the confidence of power, 
petroleum and chemical companies all 
over the world. 


ALCO FEEDWATER HEATERS AND EVAPORATORS were 


were among the variety of heavy-duty equipment built by Alco 
for Tennessee Gas Transmission Company’s Hydrocarbon Re- 
covery Plant at Gabe, Kentucky. Alco has over 50 years of 
experience in the design and fabrication of heavy-duty equip- 
ment for sub-zero operation. 


specified for the two 66,000 kw turbine-generator units installed 
in 1949 by Philadelphia Electric Company at its modern Barba- 
does Island Station. Each evaporator delivers about 20,000 Ib 
of make-up per hour. The feedwater heaters handle 555,000 Ib 
of condensate per hour and deliver feedwater at 406 F. 


Industrial Problems 
ALCO 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY +» DUNKIRK, NEW YORK 
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Elliott 
careful 
engineerin 
condensers 


stage air ejector. Elliott Crocker- 
Wheeler motors drive circulating 
water and condensate pumps. 


THIRTY-FOUR YEARS of step-by-step development are back 
of the Elliott Type F Surface Condenser, and have resulted 
in a number of advances providing for better, more efficient 
operation. The most important of these results are: 


1. Maximum penetration of steam, with minimum pressure 
drop, due to improved tube layout. 


2. Condensate temperature equal to steam temperature. 


3. Minimum oxygen content of condensate. 


4. Minimum terminal difference — the temperature difference 
between steam in the top of the condenser, and the discharge 
water. 


A further advantage in Elliott Type F condensers is the 
partial tube support design, in which support plates for the 
This view of © 10,000-s9. ft. condenser with tube upper and lower tube banks are staggered rather than con- 
plate removed shows the fan type tube layout, tinuous, and thus do not divide the condenser chamber into 
partial tube supports, and air intake baffles. cells, causing excessive pressure drop or dead spaces. 


Type F condensers are buill in sizes from 590 to 15,000 sq. f2., in both divided and 
undivided water-boy type. They can be desizned to meet specific space conditions. » 
For details, contact your local Elliott engineer, or write Elliott Company, Jeannette, Pa. , 


ELLIOTT Company 


CONDENSER DEPARTMENT 
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T GROWING PAINS are taxing your plant productivity 
... if ever-increasing demands require closer regula- 
tion for your present generating equipment, consider 
the new efficiency gained by installing a Regulex volt- 
age regulator. 

Automatic minimum excitation provided by the Reg- 
ulex voltage regulator permits generator operation close 
to the stability limit... much closer than manual opera- 
tion allows. The sensitivity and exceptional response of 


Affords Maximum Safe 
Kilowatt Output at Any 
Power Factor Loading 


the Regulex voltage regulator and associated equipment 
establish and maintain a safe ratio between generator 
load and field current . . . increase operating limits at 
any given power factor load . . . assure the best reactive 
kva division. This means maximum kilowatt output 
— more power to sell from your present capacity. 

Get all the facts from your A-C representative or 


write Allis-Chalmers, Milwaukee 1, Wisconsin. 4.4018 
Regulex is an Allis-Chalmers trademark. 


ALLIS-CHALME 
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YOU DERIVE THE FOLLOWING ADVANTAGES: 
1. ACCELERATED FABRICATION — 3. IMPROVED FLOW — 


with ThredOlets no coupling preparation is ThredOlets provide a funnelled inlet-—you achieve 


pe tk Na obtain the most economical type better performance and better piping system design. 
of construction. 


2.NEAT AND UNIFORM APPEARANCE — 4. DIMENSIONAL STANDARDIZATION — 


ThredOlets minimize variations caused by human with each ThredOlet installation, you have con- 
element—you attain the best engineered type stant control of the critical center-of-run-pipe to 
of construction, face-of-outlet dimension. 


The Bonney WeldOlet Welding Fittings Catalog, No. W-3, provides complete engineering and dimensional data, 
Write for your free copy. 
WELDING FITTINGS DIVISION 


BONNEY FORGE & TOOL WORKS 


350 Green Street °* Allentown, Pennsylvania 


Canadian Representative Expert Distributor 
Sterling Steel Company, Ltd. National Supply Export Corp. 
267 Davenport Road * Toronto 1, Canada 600 Fifth Avenue * New York 20, New York 
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Curtis Whittlesey McGraw 


1895 - 1953 


Everybody who knows Power has known Curtis McGraw, 
president and chairman of the Board of the McGraw-Hill 
Publishing Co. The enduring mark of his leadership in the 
task of keeping business well-informed, shaping the technical 
development of industry, and holding the nation to an aware- 
ness of its power for greatness and goodness must remain on 
these pages. But it is something out of the lives of all of us 
that he died last month. 

Mr McGraw was 57 years old. His home was at 130 
Hodge Road, Princeton, N. J. He was the third son of the late 
James H McGraw, Sr, founder of the publishing company 
of which Curtis McGraw had been president for the past 
three-and-a-half years. He is survived by his mother, Mrs 
Mildred Whittlesey McGraw of Madison, N. J., his wife, 
the former Elizabeth Woodwell of Princeton; a daughter, 
Mrs James L Stoltzfus of Lake Forest, Ill., and three brothers, 
Harold W McGraw, James H McGraw, Jr, and Donald C 
McGraw, and a sister, Mrs H S Rock. D C McGraw is vice- 
president of McGraw-Hill Publishing Co. 

Born in Madison, N. J., Oct 13, 1895, Mr McGraw was a 
graduate of the Lawrenceville School, Lawrenceville, N. J., 
and of Princeton University, class of 1919. At Princeton, he 
was president of his freshman class, captain of his varsity 
football team in 1919, and was active in other sports. 

He was a major of infantry in World War I and saw 
service in the Artois sector and Meuse-Argonne offensive. 

Mr McGraw was a member of the Postmaster General’s 
recently appointed Advisory Board of the Post Office. He was 
a past director and past president of the American Book 
Publishers’ Council. 

He was also a director of the First National Bank of Prince- 
ton, the Dragon Cement Co, the Princeton University Press 
of which he was treasurer, the Princeton Hospital, of which 
he was president, and the Magazine Publishers’ Association. 
In New York, and nationally, Mr McGraw was associated 
with numerous civic, philanthropic and business organizations. 

Associated with the McGraw-Hill Publishing Co since 
1920, when he joined the McGraw-Hill Book Co (McGraw- 
Hill subsidiary), he was vice-president, treasurer and direc- 
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tor of the Book Company from 1927 to 


1950. He became 
vice-president and treasurer of the McGraw-Hill Publishing 
Co in 1943, and in February 1950 was elected president and 
chairman of the Board. 


The following editorial appeared on September 11 in the 
New York Herald Tribune: 

“The modern industrial society must be fed by streams of 
information, objective, expert and complete. It needs facts 
about all its separate parts—technical facts which may be 
wholly outside the layman’s understanding and yet are 
charged with life and drama to those who make the mullti- 
tudinous decisions of a free economic system. The McGraw- 
Hill Publishing Co has been a principal supplier of these 
facts. Its books, magazines and directories, sold not only in 
this country but across the world, have almost as important 
a role as oil or steel in shaping technical development. 

“Curtis Whittlesey McGraw, who died yesterday, has pre- 
sided with imagination and skill over the wide-ranging enter- 
prises of the McGraw-Hill Company. Virtually his whole 
life was given to the work which his father had shared in 
founding. He was always ready to take part in civic enter- 
prises, but the company itself is undoubtedly the memorial 
by which he would want to be remembered. As outward 
symbol of his contribution there stands at the west end of 
42nd St the famous building designed by Raymond Hood, 
a landmark in the city. But in factories and industries with- 
out number there is some part attributable to the facts and 


. information which poured forth through the enterprise of 


his company.” 
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More Than 400 FUSETRON and 
-BUSS Fuses are used in IBM's 
Electronic Data Processing Machines 
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The new IBM electronic data 
processing machines, made up of 
eleven units, can multiply or divide 
more than 2,000 times a second, 
and add or subtract more than 
16,000 times a second. 


In these electronic data processing machines, protection of the intricate 
wiring is of the utmost importance. IBM uses between 400 and 500 
FUSETRON and BUSS fuses in each of its new ‘701’ high speed calculators. 


On circuits where surge currents might cause an ordinary fuse to 
blow needlessly, IBM specifies FUSETRON dual-element fuses because 
of their long time-lag. On other circuits where no surges occur, or where 
even a short-lived surge might cause damage, single-element BUSS indi- 
cating fuses are used for fast opening in case a fault occurs. 


When this newest and most powerful high speed electronic calculator 
was displayed at IBM World Headquarters on March 27th of this year, 
FUSETRON and BUSS fuses were one of the component parts that made 
the operation of this spectacular machine possible. 


You Can Have 


The Same BUSS Dependability and 


Accuracy in Your Plant . 


FUSETRON dual-element fuses for the pro- 
tection of industrial and commercial circuits 
are made with the same precision demanded for 
this ultra-modern IBM equipment. That's why 
FUSETRON fuses, used throughout the entire 
electrical system give you a degree of protection 
obtained with no other device. 

And, don't forget — FUSETRON fuses not 
only give you protection against short-circuits. 
they give 10 point protection: 1. Protect against 
short-circuits. 2. Protect against needless blows 
caused by harmless overloads. 3. Protect against 
needless blows caused by excessive heating — 


Start Sauing 
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With PFusetrou Fuses 


lesser resistance results in much cooler operation. 
4. Provide thermal protection — for panels and 
switches against damage from heating due to 
poor contact. 5. Protect motors against burnout 
from overloading. 6. Protect motors against 
burnout due to single phasing. 7. Give double 
burnout protection to large motors — without 
extra cost. 8. Make protection of small motors 
simple and inexpensive. 9. Protect against waste 
of space and money — permit use of proper size 
switches and panels. 10. Pro- 

tect coils, transformers and 

solenoids against burnout. 


BUSSMANN MFG, CO. 


TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION 


University at Jefferson, St. Louis 7, Mo. 


(Division of McGraw Electrie Co.) 


Please send me complete facts 
FUSETRON dual-element fuses. 


Name .. 
Title 
Company 
Address 


FOR MORE 
INFORMATION 
use this 


*FUSETRON is a trade mark of the 


about 


Buss- 


mann Mfg. Co., Division of McGraw Electric 


Co, 
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WROUGHT IRON PIPE CONDENSATE RETURN SYSTEMS _ 


supports anti-corrosion “platform” in 
‘COAL HOPPER LININGS 


NATION’S CAPITOL POWER PLANT 


Selecting the right pipe for the service condi- 
tions is a characteristic practice of the Office of 
the Capitol Architect, Washington, D. C. 

A typical example of this insistence on maxi- 
mum durability is the use of wrought iron pipe 
for the condensate return systems and high 
pressure trap discharge system. Wrought iron 
plate linings were installed to protect the coal 
hoppers. The illustration shows wrought iron 
condensate and high pressure drip lines in the 
tunnel installation. 

It is helpful, in applying wrought iron in the 
many places where it can reduce repairs and 
maintenance, to know something of how it is 
made, how it resists corrosion, and where it 
is serving. Our booklet, THE ABC’s OF 
WROUGHT IRON, is a factual digest of this 
information. Send for a copy. 

A. M. Byers Company, Pittsburgh, Pa., Estab- 
lished 1864. Boston, New York, Philadelphia, 
Washington, Atlanta, Chicago, St. Louis, 
Houston, San Francisco. Export Division: New 
York, N. Y. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS 
ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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@ special report— October 1953 — Power 


by James J O’Connor, Associate Editor 


In this report, we've done what you'd want to do if you were starting 
to plan a new electrical system or modernize an old one — probe the 
thinking of the country's top experts to learn the best current practices 
in equipment and installation. 

For this unique job we used unique editorial methods. To begin with, 
we enlisted the cooperation of technical specialists of some 40 com- 
panies — manufacturers and large users of electrical] equipment, con- 
sulting engineers. Right here we'd like to acknowledge in the warmest 
way the invaluable assistance given freely to us by all concerned. 

To each specialist we sent a carefully planned outline for advance 
study. Then, armed with a recorder, we sat down for discussions with 
each. Recorded summaries of these talks formed our raw material. 

Next came the job of bringing together and evaluating these facts 
and opinions. The final result represents our best judgment in assessing 
often-diverse points of view. We believe it is a fair concensus. 

Finally, to make this concentrated mass of information easy to read 
and handy for future reference, we tried to organize it carefully into 
logical sections and subdivisions. Index below shows the structure. 

Here, then, you have a complete rundown on today’s industrial prac- 
tice. Use it as a check list to make your electrical system topnotch in all 
respects. And remember that many of the ideas presented here apply 
with equal force in institutional plants, buildings, central stations. 


fom early planning — key to a modern system 75 
1 study size and nature of plant load 76 
2 match distribution to load needs 77 
3 analyze available power supplies 78 
fe setting up your plant’s power supply 79 
1 how to select generating units 
~ 2 steps in arranging for utility feed 82 
3 protection of generators, substation 
i carrying electricity to the job 85 
1 which system is best for your plant? 86 
a —— basic thinking behind today’s designs 86 
b —_ how to select a circuit arrangement 88 
c —— today’s approach to neutral grounding 92 
d — factors in setting system voltage 93 
2 modern components for distribution systems 
a — packaged unit substations pay off 94 
b —— transformer types meet many needs 
c —~new conductors offer advantages 98 
d — how to size and locate capacitors 102 
3 circuit interruption — a vital consideration 103 
a—— know interrupting capacities needed 103 
b-—— modern breakers and load switches 104 
c —— new fuse types broaden application 107 
A] putting electricity to work 109 
1 versatile modern motors pack more value 110 
matching motor characteristics to needs 
b __ availabie enclosures meet many conditions ______ 112 
¢ __ new insulations handle tough services 114 
d improved regulation gives precise control 


2 centralized control proves good bet for many ———________ 118 
3 growing use of dc puts emphasis on conversion ___m._ 120 
4 better sources and fixtures for better light 
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' Load studies come first — determine size, nature and char- 


acteristics. Estimate lighting and power loads separately, then 
combine. Be sure to allow for future growth, and for flexibility. 


2 Distribution-system planning involves decisions on voltage, 
grounding, type of system, substation location, type of trans- 
formers, methods of carrying primary feeds, circuit protection. 


3 Power-supply thinking starts with study of purchased energy 
vs generation. If you decide to generate, investigate equipment 
needs. For utility supply, check reliability, voltage regulation. 
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early planning —key to a modern 
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Know demands of present and antici- 
pated loads — voltage, current, starting 
requirements. Will ambient conditions 
insulation and enclo- 


standardize motors and 


dictate 
sures? Try to 


special 


lighting to cut stock, increase flexibility 
Will motor loads allow combining pow- 
er and lighting feeds? What about pf? 


Study control needs in light of speeds, 
torques, inrush, protection. Should con- 
trols be grouped in centers, or spotted at 
each machine with bus-duct feed? Re- 
member package equipment often cuts 
over-all costs. Be sure control units will 
hold up under possible short-circuit cur- 
rents. Decide on use of fuses and breakers 


low-voltage feeds 


Select secondary distribution voltage — 
480 v? Grounded or ungrounded neu- 
tral? Will bus duct or conduit-cable best 
serve most plant needs? Plan the runs 
to hold down voltage drop. Do corrosive 
atmospheres require special finishes? 
Will lightweight aluminum conductors 
reduce installed cost on secondary runs? 


To plan the best electrical system, study your loads first, then... 


Whether you're modernizing or building new, you 
must start by making some broad decisions about 
supply, distribution and utilization. How well you 
handle this early planning just about determines 
whether the electrical system will be adequate for 
present needs and, even more important, whether 
you'll be able to expand it economically in the future. 
Load Survey. Since end purpose of the system is to 
handle present and future loads, planning starts with 
the load—magnitude, nature, characteristics. 

Look into size first—both supply and distribution 
setups hinge on it. (More about this later.) 

Nature of load — motors, lighting, welding, heating, 
etc. — is important from the distribution angle. Motor 
and lighting loads are often supplied by same feeds, 
but welding is generally segregated. 

Are loads intermittent or continuous? If continuous, 

how costly is an interruption? How far would it pay 
to go in providing extra reliability? 
Load Estimating. Accurate load estimating isn't easy, 
especially for a new plant where the using equip- 
ment is in the planning stage also. You can only work 
from data at hand, then check and supplement with 
figures from similar plants. 

Start by considering light and power separately. 
Combine them later to determine demand in various 
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areas, since both often come from the same substa- 
tion. In manufacturing, load figures are usually ex- 
pressed as load density, in volt-amp per sq ft. 
Lighting loads are easier to estimate than power. 
Consider three factors: intensity, type of light source, 
fixture height. Lighting load density will vary from 
1 volt-amp per sq ft in storage areas to 8 for precision 
manufacturing or small parts assembly. If you don’t 
know outdoor-protective-lighting needs, allow about 
10% above total indoor lighting load. Much estimat- 
ing help will be found in booklets issued by lamp and 
fixture manufacturers. 

Power-load estimating is tougher. One way to start: 
Look first at major loads such as big synchronous 
motors, furnaces, etc. These strongly influence de- 
mand. Wrestle with them early, since their size and 
operating schedules can usually be predicted closely. 
For large induction and 0.8-pf synchronous motors, 
assume kva demand equals hp rating. But for 1.0-pf 
motors, assume kva equals 0.8 hp. Be sure to consider 
and take full advantage of diversity. 

You'll need experience and a good picture of your 
plant’s manufacturing activities to estimate demands 
of smaller machines on a load-density basis. In any 
one plant, density may vary from zero in storage 
areas to 35 volt-amp, or more, in some machine areas. 
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unit substations 


Spot them close to load centers, in low-value space. Will 
sealed dry transformers show long-term savings over vented 
dry-types or askarels? Add enough safety factor on breaker 
ratings to handle future possible short-circuit currents. For fu- 
ture loads: specify spare breaker space in unit subs, leave 
room for additional switchgear. Secondary ties between subs 
improve service continuity. Will double-ended subs pay off in 
your plant? What is optimum size of each unit substation? 


primary feeds 


Will simple radial system suffice? Or do precess-continuity 
needs justify selective or metwork arrangements? Will feeders 
be overhead or underground? Cascading breakers may cut 
first cost but prove a poor choice in the long run. Primary 
voltages to 15 kv may be carried right to secondary subs. 
High-voltage armored cable run overhead may give you low- 
est cost reliable installation. Hold voltage within limits; vol- 
tage regulators or load-ratio equipment may be necessary. 


...decide which distribution system and equipment fit your needs... 


Typical load densities for representative industries 
may be found in handbooks and manufacturers’ liter- 
ature. Use them only as a guide—your plant may dif- 
fer from the typical. 

Total load estimates fix system capacity, after al- 

lowing for demand and diversity factor. These, too, 
must be based on knowing your conditions, on past 
experience, and on data from similar plants. 
Future Loads. Given reasonable care, load estimates 
are sufficiently accurate. Big mistakes are likely to 
come in connection with future loads—either in ignor- 
ing them completely or not allowing for them intel- 
ligently. Best bet is to avoid trying to guess what load 
growth may be. Instead, make “‘paper’’ plans for 
what should be done if it doubles, triples, etc. For- 
tunately, modern distribution equipment lends itself 
to easy additive growth. 

Space is often a limiting factor. At the start, allow 
for added substations, primary switchgear, genera- 
tors, etc, but plan on space in “low-value” areas. 
Provide enough spare ducts, conduits, etc, so added 
feeds can be run through the plant without disturbing 
the existing structure. 

Flexibility. Your electrical system should be able to 
accommodate changes in manufacturing processes. 
Unit substations, easily added to or moved, are a big 
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help in this. So is plug-in bus duct, which simplifies 
shifting production equipment. From an over-all 
point of view, try to anticipate future electrification of 
equipment now using steam or fuel — ovens, etc. 


Distribution-system plans come next 


Once load needs are found, plan the distribution sys- 
tem. First question: What's best voltage? Decision of- 
ten hinges on size of largest motor. Bear in mind that 
voltage trend, for good reasons, is up. 
Neutral Grounding. Look into this matter early. Ex- 
cept in some plants where continuity of service to 
critical loads is involved, more and more are ground- 
ing both primary and secondary. Some plants, for the 
time being on an ungrounded system, provide for 
simple changeover to neutral grounding by using 
Y-connected transformers with neutral ungrounded. 

Operating simplicity is keynote in selecting a dis- 
tribution system. Most plarits use a simple radial sys- 
tem. But consider value of extra reliability given by 
primary or secondary selectivity. If your plant has 
heavy concentrated loads, look into network systems. 

In any case, you'll want to eliminate long low-volt- 
age runs from primary substations by spotting sec- 
ondary unit substations at or near load centers. 

Try to plan substations in low-value space. In 
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early planning —key to a modern system 


generators 


Check possibilities for economical gen- 
eration: Total-up plant process-heat 
needs as a yardstick. Is low-cost or by- 
product fuel available? If generation is 
indicated, what size units? How many? 
In planning layout, remember modern 
designs save basement space by bank- 
ing cooling equipment alongside unit. 


Decide early on ownership and location 
Lower rate often goes with ownership 
but don't forget fixed charges, mainte- 
nance. Reliability of today’s transform- 
ers justifies using one 3-phase rather 
than 3 single-phase units. Where utility 
feeds come in over long overhead lines, 
check lightning protection at substation. 


utility feeds 


Can utility supply plant's demands eco- 
nomically? Strive for several feeds com- 
ing from separate sources. What volt- 
ages are available? Agree on switching 
procedure to keep plant operating in 
emergency. Explain working schedule 
to utility so they can handle their main- 


tenance without interrupting your feed. 


...and finish your planning job by making decisions about supply 


today’s spread-out one-story plants, substations on 
the roof work well. There they can be reached 
easily by primary feeders. Or, consider putting them 
on balconies, up out of work zones. 

Oil-filled transformers are still first choice for 
outdoor primary substations. Indoors, shift is away 
from vaults to askarel or dry type. Look into sealed 
dry-type where dust, moisture are problems. 
Primary Feeds. Choice for carrying them through 
the plant boils down to overhead vs underground. 
Underground is out of the way, unaffected by 
weather. But overhead offers lower initial cost, can 
be expanded readily. Keep feeders out of valuable 
work space — overhead trusses form good supports. 
Circuit Protection. A real must here is a knowledge 
of possible short-circuit currents. If you're fed from 
a utility, have them supply values at primary sub- 
station. From that point on you can determine what 
values will be at any point on your system. 

With voltage, hp ratings of load, and possible 
short-circuit values, you have basic data to select 
switchgear. For primary substations, give thought 
to economics and advantages of both circuit break- 
ers and load-interrupter fused switches. 

Now you've worked your way back to the begin- 
ning of the system — power supply. Big question: Pur- 
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chase or generate? For some factors to be checked, 
see pp 80, 81. Here are some points to consider in 
planning for either plant generation or utility supply. 


Supply plans finish the job 


To select size and number of generating units, check 
your maintenance-shutdown schedule, which critical 
loads must be carried and which may be dropped, 
how much load, if any can be shifted to the utility, 
starting kva of large motors. Can a power-inter- 
change contract be worked out with the utility? 

If you plan to purchase, check your utility's ability 
to supply your load; power supply remains tight in 
some areas. And be sure utility knows what your 
demands, load swings and load factor will be. 
Utility Feeds. For critical loads, study utility's system 
for supply reliability. If only a single line serves 
you, it may pay to bring in an additional one. Check 
voltage regulation. Starting large motors may be a 
problem if your plant is at end of a long line. Voltage 
regulators on utility line or load-ratio control on 
transformers help hold vecltage up. 

For many plants, parallel operation with a utility 
is a good bet if it can be arranged. Consider value 
of provisions for quick disconnection if lightning is 
a problem and continuous processes are involved. 
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setting up your plant’s power supply 


1 Generation. Relate generating-unit and load characteristics 
to determine number and size. In selecting generator itself, con- 
sider short-circuit ratio, cooling, regulation and voltage level. 


i Utility Feed. First work out details of primary substation 
ownership, number of feeders, voltage, etc. Packaged equipment 
usually proves most economical. Check voltage-regulation needs. 


3 Protection. Now overcurrent relays with voltage restraint 
can tell faults from permissiblé overloads. Transformer at pri- 
mary substation should be guarded against surges and overloads. 
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If you decide to generate all your needs, or part, study factors... 


Industrial power generation has risen slightly in re- 
cent years but nowhere as fast as has amount of 
energy purchased. This relative decline in industrial 
generation stems from the fact that, in general, the 
small private plant is less fitted to cope with rising 
costs of fuel and labor than is the large central station. 
Yet in spite of this general trend, decision to make 
or buy depends on the often complex economics of 
each individual situation. 

Purchasing energy avoids need to make a relatively 
large investment in generating equipment. Many in- 
dustrialists today believe that capital invested in 
manufacturing facilities yields a greater return. They 
also believe that purchasing energy gives more eco- 
nomic flexibility to meet business slumps, or changes 
in markets and products. And they feel it shifts prob- 
lems of operating and maintaining generating equip- 


If you decide to generate, you need to 
look into some basic considerations of 
generator selection—size and number of 
units, and their characteristics 
Generating Units. We use the term 
“generating units’ advisedly, since per- 
formance of the prime mover is perhaps 
everi more important than that of the 
generator and we must always think in 
terms of the combination. Here are some 
considerations that affect decision on 
number and size of units 

In general, cost per kw of generating 
units goes down as size goes up. Ef- 
ficiency usually improves as size goes 
up. (This is notably the case with steam 
plants; efficiency of diesel and hydro 
units doesn't change as markedly with 
size.) Operating labor costs are more 


installed than to total plant capacity. 

In any given generating unit, effi- 
ciency varies with load. It's usually low 
at light loads, rising to a “best point” 
somewhere between 75% and full load 
and falling off slightly at higher loads. 
Shape of the efficiency curve depends 
on type of prime mover, and to a lesser 
degree on size, design, etc 
Nature of Load. Above characteristics of 
generating units point in the direction 
of supplying load with one large unit. 
Yet this is rarely possible because of 
load conditions. 

Take the question of continuity, for 
example. Where operation is continuous 
and interruptions are costly, reserve 
capacity is indicated, not only for forced 
outages but for scheduled maintenance 


to provide reserve for several smaller 
units than for one large one. A typical 
setup might use three units, any two of 
which can carry the load. This also pro- 
vides economically for load growth— 
adding a unit gives four machines with 
any three able to carry full plant load 
Where continuity is a factor, always 
check to see what standby service, if 
any, your utility can provide, and what 
it costs. 

Load factor also exerts strong influence. 
Low load factor works against use of 
one or two large units since much of the 
operation would necessarily be on the 
low part of the efficiency curve. A 
special problem in some industries is 
weekend load, which may require a 
special small unit. The load-duration 


nearly proportional to number of units outages. It's usually more economical curve proves a valuable device for re- 


Also consider layout of cooling equipment, exciter cooling and speed, generator... 


In the past, generator air coolers were usually in the base- 
ment directly below the machine. Today's units offer them 
built into the frame or directly alongside it. This is important 
where noncondensing units are used since the basement may 
be eliminated. Choice depends on a comparison of cost of 
basement construction against increased cost of generator 
with cooler built in or alongside. Don’t overlook reduced duct- 
work and installation cost and easier maintenance of the 
above-floor layout 
Exciters. Separate cooling systems for generator exciters are 
now available. One justification for a separate system is the 
difference in cooling requirements. Reducing cooling pres- 
sure in the exciter rules out possibility of air bubbles work- 
ing their way in and through bearing lubricant 

While you look at the exciter from the ccoling angle, con- 
sider its optimum speed. This applies particularly to engine- 
driven generators running below 600 rpm. In such cases, con- 
sider belting the exciter so it operates at a higher speed. 
Think in terms of a maximum speed of 1750 rpm to get maxi- 
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mum speed of response in your voltage-regulating system 
Regulation. Standard generator regulation figure of 40-45% 
at 0.8 pf will satisfy most requirements. But there are excep- 
tions. Typical would be the case of a paper mill, where the 
large chipper motor, biggest single load, would influence 
selection of generator capacity and set a precise voltage- 
regulation requirement. Starting needs of this single heavy 
load might materially change the 40-45% figure above. 
Generator Voltage. In general, generator voltage is a function 
of load size, distance from generator to load, voltage of con- 
nected system and, in a growing number of cases, the size 
of the largest sirgle lead unit. 

Standard voltage ratings for various generato: sizes are 
catalogued by NEMA as follows: For small ac turbine-genera- 
tors in the 75- to 400-kw range, standard ratings are 240, 480, 
600 and 2400 v. For geared-turbine synchronous generators 
500 to 1500 kw, voltage range is anywhere from 240 for 500 
kw to 4160 for 1500. Minimum standard voltage for 1000- and 
1500-kw units in this class is 480 v. All other geared units can 
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ment to a specialist in them — the utility company. 
Private generation should be considered in many 
cases, however. It often proves economical in indus- 
tries where large quantities of process heat are re- 
quired, particularly where the relationship of heat 
and power loads is such that all or most of the electri- 
cal energy can be generated as a byproduct of 
process-heat demand. Availability of cheap byprod- 
uct or waste fuels also favors generation. 

Even without process demands or byproduct fuels, 
private generation may pay in large plants with high 
load factors, where conditions approximate those 
which permit efficient utility operation. 

And, in rare cases, you may not be able to buy 
what you need, in terms of amount, reliability, etc. 

In all cases, make a complete study and don't over- 
look possibility of buying part and making part. 


Is outdoor generation practical? 


Rising building costs make outdoor generating fa- 
cilities look more attractive. Yet among central sta- 
tion designers who have had wide experience with 
outdoor construction there's still less than full agree- 
ment as to how far it pays to go. 

Against savings in building structures you must 
stack cost of protecting outdoor equipment and, 
some say, higher costs of operation and mainte- 
nance influenced by weather conditions. 

Certainly, if your new plant will enjoy a favorable 
climate, look into the many possible outdoor and 
semi-outdoor layouts. Check carefully into effects 
on operation and maintenance. And if you decide 
to go outdoors, be sure to ‘sell your operating 
force on the practicality and merits of it. 


affecting size and number of units, look into short-circuit ratio 


lating unit sizes to plant load conditions. 
Problem of obtaining a good balance 
between process-steam and electrical 
demands also influences number of 
units, since more than one type of steam 
turbine may be required. 
Generator Characteristics, Now let's look 
at the generator itself. Start by checking 
characteristics as catalogued in manu- 
facturers’ literature. Standard-design 
generators meet most ordinary require- 
ments but a ‘special’ may be the an- 
swer to highly fluctuating loads, pulsat- 
ing driving torques, abnormal power 
factors, especially leading or unbal- 
anced single-phase loads. Where you 
intend to operate new generators in 
parallel with existing units, make sure 
that prime-mover, governor and genera- 
tor characteristics are compatible. 


See that the generator is able to with- 
stand any overspeed it may meet in 
service. This is generally 85 to 100% for 
waterwheel generators, 25%, for engine- 
driven and 20% for turbine-driven units. 
In probing the characteristics of indus- 
trial generators it’s a good idea to con- 
sult suggested specifications proposed 
by NEMA for the type of generator unit 
under consideration 
Short-Circuit Ratio. Met in every gen- 
erator specification, the term short-circuit 
ratio (scr) may not call immediately to 
mind its full meaning. The textbook defi- 
nition is “ratio of field current required 
to produce rated voltage at rated speed 
and no load to the field current required 
to circulate rated stator current when 
operating at rated speed under sus- 
tained short-circuit conditions.” 


What significance has this in an in- 
dustrial-generator specification? High 
scr gives desirable voltage stability 
characteristics, but to get it designer 
must put more copper and iron in the 
generator. This means larger housing 
and structural parts, greater weight, 
higher cost. Other drawbacks are higher 
initial and sustained short-circuit cur- 
rents and some increase in generator 
losses. 

But today desired stability character- 
istics can be obtained at lower scr 
values because of improved excitation 
systems. These are more sensitive and 
able to produce the rapid and large 
changes in field current needed to ac- 
commodate new conditions. Trend over 
the years is to lower values of scr, 
smaller and less costly generators. 


regulation and voltage rating. Remember — voltage trend keeps moving upward 


be supplied at 240, 480, 600, 2400 and 4160 v. Stick to these 
standard voltage ratings; where possible select the highest. 

In still larger sizes, namely direct-connected turbine-genera- 
tors rated 2000 to 10,000 kw, inclusive, available voltage rat- 
ings are shown in the chart, right. 

In all questions of generator voltage, keep in mind the 
trend toward generating at higher voltages (up to 13.8 kv) 
and distributing at that voltage to secondary substations. 
Modernization. In any modernization program, review the 
voltage question completely. Always think in terms of higher 
generator and distribution voltages; transformers will serve 
well to tie sections at different voltages. In adopting higher 
voltages study the insulation techniques used by each ¢en- 
‘erator builder. How the maker copes with winding bracing 
and insulation problems in general may alfect your mainte- 
nance requirements for years to come. 

If you plan, at some later date, to swing from delta to Y > - r r} 
connection to boost generator voltage, make sure the gen- : 
erator is now connected delta. generator size, kw x 1000 Pigs 


standard generator 
voltage ratings 


generator voltage rating, kv » 
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| utility feed 


The primary substation takes in 
electrical energy in bulk, trims its 
voltage to proper level and dis- 
penses it. Transformation is often 
eliminated where utility voltage is 
below 15-kv ceiling set by NEC for 
most installations. But it may be 
in order even then, if big motors 
or other loads operate best at 
some voltage other than utility's. 
Three features stand out in any 
study of primary substations: lo- 


Work out with your utility the details on primary substation ownership, number of... 


13.8 kv — 


4.16 kv 


primary distribution voltage, kv 


10,000 20,000 30,000 
transformer capacity, kva 


Modern packaged substation designs, with single 3-phase transformers, cost less... 


cation, reliability, and protection. 
Location, if ideal, would be right 
in plant load center. But practical 
angles and utility requirements 
usually put it at edge of plant 
property. Modern equipment en- 
closures make outdoor building- 
less installation the rule rather 
than the exception. Additional cost 
of outdoor gear must be balanced 
against building costs. Some strive 
for outdoor location of utility 


Tie down basic points early. Set number 
and arrangement of feeds by joint 
agreement. Decision hinges on: size of 
load, need for duplicate service, volt- 
age, transmission-feeder capacity and 
nearness. Incoming feed may vary from 
2.4 kv ungrounded to 138 kv with neutral 
grounded solidly or through resistance. 
Type of feed and high-voltage switching 
hangs on supply voltage, service con- 
tinuity, load size, short-circuit-current 
available, utility relaying, number and 
size of stepdown transformers, flexibility 
needed for future load changes. 

Utility feed may be a simple tap on 


Today's packaged unit substation usu- 
ally proves a better bet than stations 
assembled on the spot. Equipment cost 
may run higher but, with proper plan- 
ning, installed cost shows savings and 
you have a smart, well-coordinated unit. 
Primary unit substations are made up 
of one or more transformers mechan- 
ically and electrically coordinated with 
one or more switchgear assemblies. In- 
coming section provides for high-voltage 
circuits, which may or may not have 
individual breakers. Transformer is usu- 
ally oil-filled (see pp 96, 97). Outgoing 
section handles plant primary feeders 


switching and transformers when 
over 15 kv, put plant primary 
switchgear indoors. 

Where corrosive fumes, residues, 
may settle on high-voltage insu- 
lators, study indoor design. Or at 
least put substation on windward 
side of source and outline prob- 
lem to equipment manufacturer. 
Reliability of your system can't ex- 
ceed that of utility supply. So 
check its adequacy. Ask utility for 


a main transmission line, or line may 
be looped into primary substation, giv- 
ing, in effect, a 2-circuit feed. More feeds 
may be brought in, from separate bus 
sections of utility substation or separate 
substations. Whether automatic or man- 
ual throwover is used depends on con- 
tinuity required. Short-circuit duty re- 
mains relatively constant regardless of 
number of lines brought in, if they're 
not paralleled. 

Who should own the primary substa- 
tion? There's no universal answer. 
Where a choice is offered, many pros 
and cons can only be settled by an 


with either breakers or load-interrupter 
switches and power fuses (pp 104, 105). 
Weigh advantages of transformer fan 
cooling. Some engineers peg transform- 
er size on existing load, then provide 
for later fan cooling. How much extra 
capacity this gives depends on unit size. 
The peak is 67% for 2-stage cooling in 
transformers over 10,000 kva (p 96). 
Single-phase vs 3-phase transformer 
question is now pretty well settled. Re- 
liability of today’s units makes the 
single 3-phase transformer the logical 
and economical choice. Some engineers 
still feel there are cases, in large sub- 


Today’s critical loads generally dictate need for load-ratio control or regulators to 


load-ratio control Mim 


at the primary .. holds voltage 


to secondary unit substations 
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Motors, lamps, heating equipment are 
all designed to operate best at rated 
voltage. Distribution systems aim to pro- 
vide this but the best system suffers 
unavoidable fluctuations in supply volt- 
age and voltage drop. 

Today's industrial plant aims to hold 
substantially constant bus voltage — 
within +3 to 5%. It sometimes is done 
with load-ratio control, generally built 
into the primary transformer to change 
taps under load. There are usually 16 
steps above and 16 below rated secon- 
dary voltage. In some cases, it may 
prove economical to regulate specific 
loads instead of voltage for entire plant. 
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This decision depends on voltage limits 
of supply and required regulation of 
the specific loads. 

Figure cost of load-ratio control at 
roughly $2.75 per kva of transformer ca- 
pacity for loads in the 10,000-kva range. 
Engineers now give more thought to 
selecting voltage control when design- 
ing the primary substation, rather than 
later at greater cost. Many feel it is jus- 
tified in nearly every installation where 
voltages above 15 kv are stepped down 
to the 2.4 to 13.8 range. Control can be 
set to hold voltage constant or to raise 
it slightly as load increases, to compen- 
sate for drop in plant system. 
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outage expectancy based on past 
experience in your area. Under- 
ground cable generally fares bet- 
ter than overhead, but faults often 
take longer to find and fix. Faults 
on overhead lines are often tem- 
porary; can be cleared readily. 
Protection starts with pinning 
down available short-circuit kva 
the utility can supply. Check if 
projected utility interconnections 
will increase this in the future. 


. feeders required, voltage 


economic study. Rates are often more 
favorable where user owns substation 
But initial cost and maintenance may 
offset this. Many large automotive plants 
set out, where possible, to buy at utili- 
zation voltage, usually 13.8 kv. Other 
industrials angle for ownership because 
they want some control of operating re- 
liability. But remember, if you own, you 
need manpower versed in high voltage 
Voltage chart to left isn’t a rule, but it's 
based on good practice today. Note that 
4.16 kv is sometimes economical even to 
20,000 kva, but 13.8 opens the road to 
future plant expansion 


than ‘‘assembled’’ stations 


stations, where three single-phase units 
may be best choice. They compare 
availability problem when replacing a 
large 3-phase unit against continuing 
operation with two singles open-delta 
For overhead structures, look into use of 
aluminum, especially where corrosive 
atmospheres may cut through galvan- 
ized steel. When steel coating is gone, 
painting must start. This usually calls 
for killing all or part of substation and 
forms just another maintenance head- 
ache. In a few industries aluminum may 
not stand up; some chemical and petro- 
leum plants reported trouble. 


- hold down voltage swings 


What's answer where supply is below 
15 kv and carried directly to secondary 
unit substations? Load-ratio control in 
each secondary substation is generally 
uneconomical and often impractical. The 
solution is either step voltage regulators 
or induction voltage regulators in the 
primary supply. Their standard regu- 
lating range is +10%. Can you save by 
hooking two induction regulators open- 
delta? Dollarwise, yes, but open-delta 
connection creates unbalanced voltage 
that may affect heating in fully loaded 
polyphase induction motors. Best prac- 
tice avoids open-delta in favor of 
straight 3-phase regulation. 
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ground bus 


Plant safety needs good equipment grounding 


Equipment grounding is important in primary substation design 
as well as throughout entire distribution system. It means con- 
necting to ground all noncurrent-carrying metal parts: conduit, 
raceways, transformer cases, switchgear enclosures. 

Prime object is to limit voltage between these metal parts and 
earth to a safe value under all operating conditions. Three 
components are used: Grounding electrode is a conductor 
embedded in the earth. Ground bus is a network that ties 
solidly to grounding electrodes. Grounding conductor connects 
equipment and wiring enclosures to the ground bus. 

Ground bus should surround building or structure. Ground- 
ing electrodes should connect to bus at two or more points. 
With a double path to earth, a single broken tie won't open the 
connection. Size of ground bus is based on how much current 
may flow through it and for how long. For mechanical strength, 
aside from current-carrying capacity, keep ground bus No. 2 
awg, or larger. Modern practice may dictate cable sizes to one 
million cm for a sound equi-potential grounding scheme. 
Local grounding connections for lightning arresters are made 
by driving rods into earth near arresters. In addition, tie light- 
ning-arrester conductor to common station ground bus. 

Where it’s exposed to possible mechanical injury, ground bus 
should be protected, generally by conduit. Connect both ends 
of conduit to ground bus to avoid inductive effect. 

New portable welding device offers a promising way of joining 
grounding electrodes, bus and conductors (Power, March, 1953, 
pp 123-125). Basic elements are powdered metal, firing charge, 
small crucible. Result is a high-current-capacity joint. 
General Pointers: Equipment frames are considered grounded 
if they're bolted or welded to properly grounded structural 
steel. Rigid conduit systems by themselves aren't usually con- 
sidered good grounding connections, but NEC accepts at 600 v, 
or less. A grounding connection run inside conduit or raceway 
through which power flows must be insulated, equal in size to 
largest line conductor but generally not larger than No. 4. 
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3 supply protection 


The utility usually selects protective equipment when 
it supplies power, except when the customer owns 
and operates the primary substation. Proper protec- 
tion of plant generators, particularly against short 
circuits, is always the power engineer's job. 
Today's generators have protective devices that 
(1) cut down burning of iron and insulation on an 
internal fault (2) prevent dangerous heating of gen- 
erator from any prolonged short circuit. 
Generator short-circuit devices fall into three classes. 
Differential relays compare currents in opposite ends 
of generator phase windings, operate when current 
going in doesn't match that coming out. Essentially 
independent of load and fault-current magnitude, 
these relays are quite sensitive. 
Overcurrent protectors operate when current ex- 


ceeds preset amount. These include fuses, direct-act- 
ing trip coils and straight overcurrent relays. They 
must trip fast on shorts but not act on permissible 
overloads. With fuses, instantaneous trips and relays, 
current magnitude alone fixes when and how fast 
device operates. Time-delay relays and trips have 
mechanically adjustable operating speed. 

Voltage-restrained relays measure current and 
voltage to determine when and how fast to operate. 
General agreement prevails that: (1) Induction over- 
current relays and air breakers with direct-acting 
trips often fail to give selective short-circuit pro- 
tection because of decrement of generator short- 
circuit current. (2) Overcurrent relays with voltage 
restraint or equivalent can be incorporated to permit 
coordination with feeder breakers. 


Where neutrals of low-voltage genera- 
tors (under 600 v) are to be grounded, 
current-limiting reactors hold line-to- 
ground faults to size of 3-phase fault 
currents. General practice on _higher- 
voltage generators (2300 v and above) 
is to ground the neutral through a resis- 
tor. In this case, ground current is limited 
to a still lower value but not less than 
rating of largest ct in the circuit, to in- 
sure satisfactory relaying. This limitation 
minimizes damage during short circuit 
yet maintains advantage of a grounded- 
neutral system 

Short-Circuit Protection. Even with the 
above grounding practice, there still re- 
mains the problem of getting adequate 
short-circuit protection where 
magnitude alone is depended on for 
operation. The reason: By the time we 
want’ the generator breaker to operate, 
there may not be enough difference be- 
tween fault current and permissible 
short-time overload current to insure 
positive operation without running risk 


current 


Voltage and current relaying both play part in today’s generator fault protection 


of false operation. And the breaker still 
must be tripped to break possible arc at 
the fault point even though current mag- 
nitude isn't excessive 

Years back, generators were often 
operated without protection against ex- 
ternal faults other than feeder overcur- 
rent relaying and differential protection 
around the main bus. Desiring to avoid 
shutting down generators if at all possi- 
ble, some utilities still follow this prac- 
tice (POWER, April 1951, pp 94, 95) 
Station operators are expected to spot 
trouble and take steps to clear the fault 
This practice was born of the fact that no 
device was available that could trip the 
generator breaker on a sustained fault 
without running the risk of unnecessary 
shutdowns because of what might be 
called “normal” surges 
New Practice. This approach is changing 
since the advent of the overcurrent relay 
with voltage restraint. This relay can, in 
effect, size up a given current and decide 
whether it is a permissible overload or a 


Overhead grounding lines help back up lightning arresters in primary substations 


fault. Sensing ability of the relay comes 
from taking stock of voltage at the time 
overcurrent flows. When voltage is nor- 
mal or close to it, overcurrent is a normal 
surge. And voltage coil keeps relay from 
operating. But as voltage goes lower, 
approaching zero for a solid 3-phase 
short, the current coil trips the generator 
breaker. 

Some manufacturers recommend such 
protection for all industrial generators of 
2300 v and above. Actually, the scheme 
is just as desirable on lower voltages 
but cost often rules it out. 
Direct-Acting Trips. Since we're speak- 
ing of small machines, why can't direct- 
acting trip coils of low-voltage breakers 
be used for short-circuit protection, at 
least at 600 v and below? They are 
used. But don't depend on them as sole 
means of generator protection. They're 
not in the same league with overcur- 
rent relays since they often can't dis- 
tinguish between permissible overload 
and fault current. 
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If there's overcurrent protection on incoming lines and plant 
primary feeders, protection of transformer is main item at the 
primary substation. Transformer windings should be guarded 
against: (1) surge voltage or lightning (2) overload 

Transformer-winding insulation can be stressed to voltages 
higher than normal as a result of lightning striking overhead 
lines or of surges from switching. Practical way to limit such 
peaks (not new) is with lightning arresters or spark-over gaps 
between line and ground. Surge current has a low-impedance 
path to ground when gap breaks down. 

But arrester must not break down at normal voltages. And 
transformer insulation must stand up under voltage surges 
permitted by the arrester. Today, operating portion of arresters 
is a ceramic material, able to act as an insulator at one 
voltage and as a good conductor at a higher voltage. 

The arrester has limitations; it often can’t handle a direct 
strike. Hence the overhead ground wire. Grounded overhead 
line is about the best way to divert any direct strikes. 


4 
7 
{ 
= 
~ 
5 4 
w 
« 
‘ 
4 
‘ 
q 
e 4 


carrying electricity to the job 


1 Which System? Modern load-center idea is applied many ways. 
Most widely used system is the simple radial, but others may fit 
your needs better. Trend is to neutral grounding, higher voltage. 


2 Distribution Components. Packaged unit substations are eco- 
nomical, flexible. Askarel and dry-type transformers gain ground. 
Check into new armored high-voltage cables, aluminum conductors. 


3 Circuit Interruption. In today’s plants, interrupting capacity 
grows ever more important. Air breakers now handle most jobs. 
New high-rupturing-capacity fuses offer interesting possibilities. 
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] systems: basic considerations 


Like leprosy, high voltage was held at a distance 
in yesterday's plants. Typically, utility feed came 
into a large primary substation outside the plant 
proper. The substation housed three large single- 
phase transformers and a maze of secondary break- 
ers feeding the many loads throughout the plant. 
In event of a transformer fault, use of three single- 
phase units allowed cutting out a faulty one and 
connecting the two remaining transformers open- 
delta. In some cases, a spare single-phase unit 
was kept for just such emergencies. 
High voltage has now moved indoors. More depend- 
able equipment, greater degree of safety enclosure, 
better engineering know-how made this possible. 
Main feature of this evolution is the shifting of 
the point where voltage is lowered to secondary 
level. Instead of being done at one point outside 


Today’s load-center 


distribution system shows lower cost than 


the plant, it's done at many unit substations near 
load centers in the plant. There's still a primary 
substation but, unless utility voltage is over 15 kv, 
it's now mainly a switching point. Cables from the 
primary substation still run throughout the plant, 
but there are fewer of them and they're smaller 
because they operate at higher voltage. 

But there’s more to modern distribution than mov- 
ing high voltage indoors. This was a major step but 
for top results it must be carried to its logical con- 
clusion by choice of proper circuit arrangement. 
Available systems, some || in number, range from 
simple radial to more complex network hookups. All 
have their place, but the survey on which this re- 
port is based shows that three of these find widest 
use, by far. So discussion here is limited to simple 
radial, selective-radial and network systems. 


Regardless of the reliability built into 
production equipment, entire operation 
of your plant depends on uninterrupted 
supply of electic power to the many 
motors, lamps, furnaces, welders, etc 
Thus, speaking broadly, function of your 
electrical distribution system is to re- 
ceive power at one or more bulk-supply 
points and deliver it dependably to 
every electrical device in the plant 
Comparative Costs. Unlike many other 
advanced methods, carrying high volt- 
age to heart of the plant actually costs 
less than distributing at low voltage. To 
drive this point home, let's consider the 
case illustrated by the relative-cost chart, 
upper right on facing page. Figures are 
based on a 250,000-sq-ft single-floor 
plant. Old method of supply would have 
a one-line diagram like that at left of 
illustration. A single large substation 
would be located outside the building, 
and long low-voltage feeders would 
string through the plant to serve the 
loads. With a 13.2-kv incoming line, this 
power system, right through to final 
plug-in bus duct, would cost about 
$100,000 installed 

Load-Center Savings. A modern load- 
center system using packaged second- 
ary unit substations (see diagram, p 89), 
would cost about $83,000 for the same 
plant. This is a saving of $17,000, or 17%. 
Secondary substation system has about 
3000-kva capacity to allow for diversity, 
but these substations cost only about as 
much as a 2500-kva outdoor substation 
assembled on the job. 

Major saving comes in cable cost, a3 
chart shows. This brings out the im- 
portance of looking at the over-all sys- 
tem in any economic study. A change 
in one part may have a significant bear- 
ing on cost of another part. Here, high 
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voltage on feeders makes them smaller 

In this case, two primary feeders were 
selected for the load-center system. This 
further increases system selectivity com- 
pared with old-style layout. Here, by 
selectivity we mean being able to main- 
tain part of the load in an emergency 
such as a primary cable or transformer 
failure. Although sketch doesn’t show it, 
use of two primary feeders requires more 
circuit-interrupting equipment. In spite 
of this, switchgear cost runs about the 
same for either system 

Then, while transformer costs are 
greater in the load-center system, sec- 
ondary switchgear cost is materially re- 
duced, since only 15,000-amp interrupt- 
ing-rating feeder breakers (in cascade) 
are needed for small 750-kva secondary 
substations. With old low-voltage dis- 
tribution scheme, 50,000-amp feeder 
breakers (in cascade) would be needed 
for the large 2500-kva substation. 
Additional Savings. Average load-center 
system shows lower losses than older 
low-voltage distribution. As plant grows, 
extra savings result from load-center sys- 
tem’'s greater flexibility in handling new 
loads in existing buildings, or expansion 

We can iilustrate this by supposing 
that the plant we've been talking about 
is extended so as to need about 1200 
kva more. If we add this transformer 
capacity to the old-style low-voltage sys- 
tem, short-circuit currents on all previ- 
ously installed feeder breakers are in- 
creased. Possible short-circuit duty 
would be increased so much that break- 
ers would be inadequate, and there'd pe 
an immediate expansion bottleneck. 
Easy Expansion. Contrast fcregoing with 
expansion of a load-center system. Here 
we merely extend the two high-voltage 
feeders and add two new unit sub- 
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stations. Short-circuit values aren't in- 
creased at any existing unit substations 

But suppose we had put extra trans- 
former capacity in the old-style low- 
voltage system, in anticipation of load 
growth. Load-center system still proves 
less costly to expand, because its ca- 
pacity can be built up in small units as 
load grows. Thus power-system and 
plant growth are closely coordinated. 
With the older system, a large capital 
investment must be made initially in a 
big single substation. Secondary feeders 
are added as needed until limit of sub- 
station capacity is reached. Then another 
substation is built at great expense. If 
load doesn't grow, investment is wasted. 

In applying load-center methods, how- 
ever, initial investment can be lower 
because you need only install capacity 
for present loads plus a small reserve 
Handling Large Loads. In the following 
four pages we'll talk about circuit ar- 
rangements now in use and some of the 
thinking behind plant decisions on adop- 
tion of one or another system. But before 
we get to that, there are some general 
thoughts which apply regardless of the 
specific system used, in particular the 
question of handling large loads. 

Typical would be large motors, say 
above 200 hp. Such units can often be 
served more economically at voltages 
above 600. Thus they're out of range of 
secondary side of regular secondary unit 
substations. If primary voltage is suit- 
able, they may be served directly. 
Direct from Primary. For example, motors 
above 200 hp may feed directly from a 
2400-v primary system. Likewise, motors 
above, say, 250 hp, can be served from 
4160-v systems and those over 1000 hp 
from 6900-v. Motors above 2000 hp may 
be supplied at 11.0 to 13.8 kv. 
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outdoor oil- 
filled trans- 
former lowers 
primary volt- 
age to utili- 
zation value 


long secondary 
feeders corry 
low voltage to 
load from pri- 
mary substation 


..- low-voltage layout, 


But you'll still run into cases where 
there are loads that can't be fed prop- 
erly from either primary or secondary. 
There are two possible answers. If, say, 
you have one or two motors too large 
for secondary voltage (480-v systems) 
and too small for primary voltage, best 
bet is to feed such motors from primary 
through separate transformers 

Transformers at Load. Let's look at an 
example—an 800-hp motor in a plant 
with 13.8-kv primary. Most economical 


and flexibility makes 


high-voltage feeds 
are carried through 
plant to heart of 
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answer would probably be to serve the 
motor from the 13.8-kv system through 
a stepdown transformer with a second- 
ary voltage of the order of 2300 v. 

On the other hand, let’s say you have 
concentrated groups of large motors and 
an electric furnace. You'd normally feed 
them direct at primary voltage but you 
can't because it's too high—let's say 13.8, 
34.5, or even 69 kv if it's a very large 
plant. With exception of 13.8, these volt- 
ages would be too high to apply to any 


its expansion easier 


motors, and 13.8 is too high for most. 
Medium-Voltage Substation. The answer 
in this case lies in an adaptation of the 
load-center idea. Supply big loads or 
groups of large motors from a separate 
unit substation having a secondary volt- 
age in the range between 2.4 and 138 
kv. A typical case is found in paper 
mills, where primary voltage is often 13.8 
kv. Here large motors are generally sup- 
plied at 2.4 kv through a 13.8/2.4-kv sub- 
station. Smaller motors operate at 480 v. 


[switchgear Today, switch- 


gear is often the major equipment item 
in the primary substation where incom- 
ing feeder voltage is less than 15 kv. Cir- 
cuit breakers are the usual interrupting 
means, operated through induction re- 
lays and ct's. But load-interrupter 
switches and high-voltage power fuses 
may be used. Either way, packaging is 
the theme, rather than field assembly of 
the separate components 
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Here are the basic elements of a 


feeders For connecting 


primary and secondary substations, 
cable in conduit is meeting tough com- 
petition since advent of armored cable. 
This new version of low-voltage armored 
cable licks cost of conduit installation 
and cable pulling. It offers increased 
mechanical protection. Simple mechani- 
cal methods of splicing and terminating 
have been developed to eliminate the 
need for costly lead wiping of joints. 
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modern load-center system 


| substations Heart of modern 


system is the secondary unit substation. 
It nas three parts: incoming ac-line sec- 
tion, transformer, secondary switching 
section. Incoming line may have break- 
ers, junction boxes, interrupter switches. 
Transformer may be oil, askarel, ven- 
tilated or sealed dry type. Secondary 
section may have drawout air circuit 
breakers, molded-case breakers or some 
form of motor control incorporated. 
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Which of many possible distribution schemes suits your plant? 


Before selecting your system, review many arrange- 
ments possible with modern load-center technique. 
Commonest is simple radial using one or more high 
voltage feeders to secondary unit substations. 

Other Radial Systems. Loop-primary has closed loop 
on high-tension side, disconnect switches in each 
substation to isolate any segment of loop. Banked- 
secondary radial uses primary loop with connection 
(through circuit breakers) on secondary side of adja- 
cent substations. Primary selective radial has, in 
effect, a double feed to each secondary substation. 
Selector switch before transformer at each unit 
chooses one feed or the other. Secondary selective 
radial may use same idea of duplicate supply but 
with a bus-tie setup on secondary side of each sub. 
Network Systems. Simple network is automatic sec- 
ondary network first used about 30 yr ago. Here a 
primary feeder or transformer failure won't cause 
even, momentary interruption of any load, nor is 
switching needed to restore service. In simple spot- 
network, emergency capacity is provided by mak- 
ing a spare primary cable and transformer avail- 
able at each load center instead of tieing them 
together in a secondary loop. Primary-selective of- 
fers lowest cost network for plants or load areas 


requiring two or three primary feeders. Primary 
selective spot-network has each transformer 
equipped with a primary selector switch to connect 
either of two primary feeders. 

When it comes to choosing your plant's system, 
look first at reliability. Can system be adapted to 
changing load conditions with minimum cost? 

To check voltage regulation, take into account 
changes in load voltage, uniformity of voltage at 
various load points, changes resulting from loads 
suddenly applied. Consider over-all efficiency from 
bulk-supply points to utilization devices, for both 
light- and heavy-load conditions. Operation and 
maintenance costs are influenced by nature and 
amount of equipment, ability to test, inspect and 
maintain with minimum interruption. Initial invest- 
ment figure should include complete installed cost. 
When you consider array of possible arrangements, 
you see they- break down to three broad types — 
radial, selective-radial, and network (diagrammed 
below). Don't be led too far astray by “price tags” 
on sketches. They're simple approximations of best 
available mean values. Particularly for selective and 
network systems they merely indicate middle-of- 
road values for costs that actually vary widely. 


selective 


Here, for lowest first cost and least 
cable, we get what proves to be ade- 
quate reliability for most industries. Low 
first cost derives from the fact there’s no 
duplication of equipment—one primary 
feeder and one transformer serves a 
given secondary bus 

In the simple radial arrangement, if 
substation capacity is sufficient to pro- 
vide about 10-15 volt-amp per sq it of 
plant floor area, experience shows it will 
adequaiely care for almost any diversity 
resulting from shifting of loads. 

Simple radial systems have found ap- 
plication in almost every type of plant, 
meeting the service requirements of ex- 
acting and critical processes. 


Selective-radial systems have another 
available source for emergencies, either 
on primary or secondary side of unit sub- 
station. Primary selective system uses 
two feeders to each substation, either 
able to supply load. Switching to select 
desired feeder must be provided. 

Secondary selective system has many 
forms but basically it's a simple radial 
with normally open tie breaker between 
substation pairs. This makes emergency 
power available at secondary buses with 
minimum additional equipment. Added 
complication over radial is slight since 
ties are normally open, transformers 
aren't paralleled. This holds down pos- 
sible short-circuit currents. 
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In network systems: (1) transformer sec- 
ondaries connect in a ring bus or loop 
from which short radial circuits feed 
loads (2) primary feeds have enough 
capacity so entire system can be carried 
when any one feed is out. 

Transformer secondary leads have net- 
work protectors. Relays close them only 
when voltage conditions are such that 
associated transformer will supply loads 
to secondary loop, and’ automatically 
open them when power j/lows from sec- 
ondary loop ‘o transformer. Network 
protectors guard loop and loads fed from 
it against transformer and primary- 
feeder faults by disconnecting defective 
units in loop when a backfeed occurs. 
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Most plants meet needs best with low-cost simple radial system 


Simple radial systems have gained wid- 
est acceptance in today’s industrial 
plants. Reasons: maximum simplicity, 
good reliability, lowest first cost. 

Prior to 1940, ‘simple radial’ meant 

feeding entire plant load through a 
single primary substation using one or 
more low-voltage buses at the incoming 
substation. This layout has largely been 
replaced with the post-1940 simple radial 
using high-voltage primary feeders and 
secondary substations. Today, some 
small plants, under about 1000 kva, still 
select the older-type system and they 
may be economically justified as long 
as the plant stays small. But they're 
strapped for easy expansion. 
In “new” radial, if enough substation 
capacity is installed to give about 10 
to 15 volt-amp per sq ft of manufacturing 
area, system will generally be able to 
ride through most shifts in load areas 
that come from process changes. 

How reliable is the simple radial? 
Answer lies with primary cables and 
secondary substation transformers. One 
manufacturer offers an average figure 
of one askarel transformer failure per 
2500 transformer-years. Same source fig- 
ures primary feeder faults average 


about one per mile per 100 service years. 
Conclusion: Today's equipment boasts 
enviably low fault expectancy. 

Remember, however, that average fig- 
ures may not hold true for you. Think 
how a transformer failure or cable out- 
age would affect your plant, what it 
would cost in production losses. This 
may lead to adopting a more complex 
system if you can justify added cost. 
For top economy with a simple radial 
system, connect a number of secondary 
substations to each primary feeder. But 
balance out this saving against possi- 
bility of a cable fault knocking out all 
substations on one feeder. In a small 
plant, that might mean half or all the 
plant would go out. Such an outage may 
be of relatively long duration since it 
waits on repair of the cable. 

A transformer fault, however unlikely, 
would interrupt service to area fed by 
that secondary substation. Service can 
be restored to remainder of plant after 
disconnecting faulty unit. 

Good points of radial systems justify its 
wide use. Power engineers like its sim- 
plicity, an important factor in plant safe- 
ty since possibility of switching mis- 
takes, especially during an emergency, 


are cut to a bare minimum. Like most 
load-center systems, it can be expanded 
readily by simply extending the high- 
voltage feed or adding other feeders. 
Right now the system serves well in a 
wide variety of plants, some with exact- 
ing and critical load demands. 
Service continuity can be improved, 
while sticking to the simple radial 
system, by reducing number of trans- 
formers tapped into each feeder. This 
holds down area affected if a primary 
cable fails but sharply increases initial 
cable cost. It also means more primary- 
feeder breakers. You must juggle cost 
of increasing reliability by this means 
against the values gained and against 
cost of selective or network system. 
Where there's pressing need for further 
system reliability it generally can't be 
met by simply adding primary feeders— 
there's an economic limit. When that 
limit is reached, consider a selective- 
secondary radial system. The selective 
systems, both secondary and primary, 
are outlined on the following pages. 
These are improved variations on the 
basic radial scheme. The network ar- 
rangement stands by itself, offering fur- 
ther unique advantages. 
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Secondary-selective scheme ups reliability at little added cost 


service, yet power can be made avail- 
able on every secondary bus by merely 
opening proper substation main breaker 
and closing proper tie breaker. Because 
ties are normally open, operating com- 
plication is increased only slightly. 

To take full advantage of this scheme, 
you must plan to drop all nonessential 
load when a transformer or feeder is out. 


+ 


tie cable, 


— 


breaker normally open & 


tie breaker, normally open 


; double-ended unit substation 


At only slight increase in cost over 
simple radial systems, secondary selec- 
tive offers somewhat more flexibility and 
greater reliability. Really a simple radial 
with normally open tie breakers be- 
tween pairs of single substations or 
double-ended ones, it gives emergency 
power at every important secondary bus 
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with minimum additional equipment. 
Secondary selective finds widest use 
today in larger plants of all types — 
chemical, paper, steel, drug, etc. 

When this system is properly engi- 
neered, any part from source through 
secondary-substation main secondary 
breakers can fail or be taken out of 


If this is difficult, specify extra capacity 
in each transformer (using fans in an 
emergency), or a spare that fits all subs. 
qunt Spot Secondary Selective. One of sev- 
eral arrangements, this has pairs of 
single substations (or double-ended 
units) located side-by-side with a tie 
bus. This is simple and compact. All in- 
terconnection and switching is at one 
spot for any one pair. This is usually 
lower in cost than other forms using dis- 
tributed single substations. With two 
single-ended units, extra secondary cir- 
cuits can be added easily. 
Distributed Secondary Selective. In this 
form, each substation serves a smaller 
load area. This reduces secondary 
feeder cable but savings may be par- 
tially offset by extra tie cable needed. 
Many engineers prefer this plan for a 
new plant — as load grows another 
transformer can be added in each sub- 
station to form a spot secondary selec- 
tive, allowing 100% growth in any area. 
How about shifts in load caused by 
changes in product or processes? In such 
plants, plug-in bus duct is commonly 
used for distribution to machines, and it 
usually provides enough flexibility for 
load shifts. For more extensive shifts, the 
separation point in the plant bus duct 
is changed to reduce load on one sub- 
station and add it to another. 


Network systems deliver uninterrupted secondary power even if a primary feeder or. . . 
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network protector 
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Primary-selective, another radial modification, fits some needs 


Here two primary feeders (each big 
enough for entire load areas) go to 
each substation; with proper switching 
equipment on incoming side either can 
be used to supply power. This switching, 
plus extra primary cable, usually in- 
creases feeder costs compared with 
simple-radial or secondary-selective. In 
normal operation, half of transformers 
connect to each of the two feeders. 
Handling Faults. If fault occurs in a 
transformer, its associated primary 
breaker opens and interrupts service to 
half load area. Where load-interrupter 
switches are used instead of breakers at 
transformer, unit is disconnected from 
system by opening transformer inter- 
rupter switch. Reclosing primary feeder 
breaker then restores service to rest of 
load area. But service to area normally 
fed from faulty transformer can't be re- 
stored until defective unit is repaired or 
replaced. Without secondary ties, there's 
no provision for service continuity if a 
transformer fails, although this system 
takes care of feeder failures 

With adequate breakers for transfer, 
this system is as safe as any and where 
cable failures, for one reason or another, 
are greater than average, service reli- 
ability can be increased. Where dis- 
connect switches are used for transfer 
instead of breakers, there's always a 
chance that transfer switch may be 
operated without first tripping primary 
breakers. In case of an electrical failure, 
this transfer would be hazardous, might 
cause loss of both primary feeders. 
Interrupter Switches. Some engineers 
will select two single-throw instead of 
one double-throw to improve reliability 
and make maintenance easier and safer. 


Network systems are designed to give 
uninterrupted secondary power even if 
a primary distribution feeder or second- 
ary substation transformer fails. This is 
the most costly of available systems, but 
many power engineers feel the top re- 
liability warrants added cost. 

Note in sketch that all secondary 
substations have their low-voltage sides 
tied together in a loop or network. In 
secondary-network shown, high-voltage 
feeds are set up like those in straight- 
radial or secondary-selective hookups. 
Big difference is that each transformer 
feeds into secondary load network 
through a network protector. As load is 
added anywhere on secondary it is 
shared by system collectively. Setup 
also permits taking out any transformer 
or primary feeder for maintenance with- 
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Often, where a double-throw primary 
selector switch is used, cable termina- 
tions are so close it may be unsafe to 
work on one cable with other energized. 

Taking all into consideration, power 
engineers today lean to either simple- 
radial or secondary-selective systems, 
rather than primary-selective, except in 


out interrupting service to any load area. 

Secondary network loop provides for 
service continuity in any emergency 
plus ringing in the load diversity angle. 
Load is equalized on all transformers 
feeding the network. This network tie-in 
generally improves voltage conditions, 
favoring feeding power and light from 
same load buses. Holding voltage up is 
of major importance, especially during 
large-motor startups. 
Network Protector. When a transformer 
or primary feeder faults, network pro- 
tector and proper primary breaker trip, 
disconnecting faulty section from sys- 
tem. Meanwhile service on secondary 
continues uninterrupted, since remain- 
ing secondary substations pick up added 
load through network tie. 

Network protectors are special air 
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— 


those instances where the number of 
cable failures is far above average. 
Some combine advantages of primary- 
and secondary-selectives by using pri- 
mary-selective and providing some sort 
of emergency secondary tie’ (normally 
open) between stations. This overcomes 
big disadvantage of primary selective. 


...a@ secondary transformer fails. If top reliability is needed, extra cost is justified 


breakers controlled by network relays. 
And since network relay operates only 
when there is a reverse power flow — 
from secondary network to secondary 
side of any transformer — only network 
protectors associated with faulty feeder- 
transformer unit open. Thus load con- 
tinues to be suppled over remaining 
feeders and associated transformers, 
without interruption. No manual switch- 
ing is needed, as with selective schemes. 

When considering any network ar- 
rangement, look closely into available 
short-circuit currents on secondary 
buses. Since all transformers in second- 
ary unit substations cre paralleled, 
additional available short-circuit cur- 
rents may call for breakers with greater 
interrupting capacity than those for a 
more simple system. 
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There are three camps on this mat- 
ter of neutral grounding. First, and 
growing, are those all for it. Sec- 
ond, there's a group against it. 
They cite better service continuity 
they feel is inherent in an un- 
grounded system. Third are engi- 
neers who have lived with an 
ungrounded system but are real- 
izing the advantages of ground- 
ing. On a modernization program 
they'll stick to ungrounded neu- 
trals but will leave the door open 
for a later switch by specifying 
Y-connected transformers. 
Sound engineering plus solid 
field experience backs today’s 
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swing to neutral grounding. Most 
popular method grounds neutral 
of a Y-connected transformer or 
generator. Few ground corner or 
center of phase on 3-phase delta. 

In the ungrounded camp there 
are those who diligently search 
out each ground as it occurs. They 
aim to keep the system completely 
free of accidental grounds. Others 
still take the shortsighted ap- 
proach of keeping the system oper- 
ating with one phase accidentally 
grounded. They depend on over- 
current protection to clear the cir- 
cuit if another phase grounds; in 
effect, a phase-to-phase short. 


If you ground neutrals: 


(1) Ground at each voltage 
level; only at source. (2) Leave 
no part ungrounded. Ground 
each major bus section if you 
can separate them. (3) Neutral 
grounding needs three over- 
current devices, one in each 
phase. (4) Most systems need 
only. two overload relays for 
motor running protection 
whether or not it’s neutral 
grounded. Some need three. 
Check this. (5) If primary volt- 
age is between 2.4 and 13.8 kv, 
consider resistance grounding. 
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grounded phase 


On Y-grounded low-voltage systems, as on the 
secondary side of load-center unit substations, 
line-to-neutral calculated voltage is maximum 
met either in normal operation or with a 
ground on one phase. In ungrounded systems, 
two ungrounded phases are at line-to-line 
potential measured to third phase when it 
accidentally grounds. And first fault doesn't 
automatically clear. If fault occurs on another 
phase, there’s a phase-to-phase short. 
Operating Hazards. When different phases of 
an ungrounded system accidentally ground in 
near-by machines, a fire hazard may result. 
Current path between grounds can include 
greasy shavings or other material that could 
be ignited by localized heating or sparks. 
Impedance of path is high, so current flow 
may be enough to start a fire but won't blow 
fuses or trip breakers 

On ungrounded 


systems, 


“sputtering” 


If critical loads justify ungrounded operation, here’s how you make the best of it 


With so many arguments in favor of grounded 
neutrals, how do today’s ungrounded systems 
manage? Two things are needed: (1) topnotch 
maintenance to keep circuit insulations in 
good shape (2) some practical method of 
quickly locating grounds before they develop 
into phase-to-phase faults. 

That's just about the way many first-rate 
power engineers handle the problem. They 
fully realize disadvantages of an ungrounded 
system. But they believe that, because of criti- 
cal nature of their loads, demand for contin- 
uous service justifies cm ungrounded system. 
Lamp-Detectors. Where a simple lemp-de- 
tector is used on an ungrounded system it 
indicates only that a ground does or does 
not exist. [f there is a ground it doesn’t tell 
where. The only available way to find which 
branch circuit is causing the trouble is to trip 
the circuit breakers one after another until 
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Grounded neutrals boost reliability, safety, equipment protection 


grounds can cause overvoltages. Circuit 
formed between system capacitance (mainly 
cables) and system inductive reactance builds 
up voltage between phases and ground to 
several times normal line-to-line. In cases on 
record such sputtering grounds led to multiple 
motor faults until located and cleared. 

Overvoltages can stem from sources other 
than sputtering grounds — lightning, contact 
with higher system voltages, resonance in 
series inductive-capacitive circuits (POWER, 
Aug. 1952, pp 90-92). But a grounded neutral 
will hold phase-to-neutral voltage constant. 
Equipment Protection. Grounded systems offer 
better equipment protection. Relays will de- 
tect grounds and clear circuit before arcing 
develops into phase-to-phase faults. On pri- 
mary voltages of, say, 2.4 to 13.8 kv, resistance 
grounding is often used to hold down burning 
at ground point, reduce explosive effects. 


the lamp-detector shows the fault is cleared. 
This procedure, of course, isn't practical in 
a modern plant. In lieu of it we now have 
trouble-sniffing instruments that track down 
point of fault on an ungrounded system with- 
out shutting off power. See sketch, left. 
I Ise-Detectors. A modern ground-detector 
impulse unit clamps to ungrounded phases 
at the main bus. A signal current is super- 
imposed on the grounded line all the way 
down to the trouble point. Then, with a sen- 
sitive induction-type impulse receiver, the 
signal is traced, even through metal-clad 
switchgear and conduit on, the grounded line. 
The portable detector unit will even pick up 
an impulse as small as half an ampere. So it 
readily indicates the point at which signal 
leaves the power line and enters ground — the 
fault point. For details of this ground detection 
procedure, see POWER, May 1952, pp 132, 133. 
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Voltages continue to climb. Power engineers and 
makers of equipment come closer to agreeing on 
‘ideal’ voltages, so we move toward fewer levels. 
Selecting Voltages. Plant safety and local codes enter 
but three main factors are: load size, distance and 
equipment ratings. Bigger loads and longer distances 
point to higher voltages. And, of course, voltage rat- 
ings of using equipment must match feeds. 

Power engineers no longer consider 4.16 or 13.8 kv 
too dangerous to have around. Greater safety of to- 


day's equipment, both in insulation and mechanical 
enclosure, makes high voltage nothing to fear. 
Primary Voltage. Here higher levels mean lower cost, 
greater flexibility and expansion margin. Savings in- 
crease as plants spread out and loads get bigger. 

On the secondary side, apparent advantages of 
higher voltage point to making it as high as possible, 
up to limit of 600 v. Actually, 480 v is becoming the 
byword for new load areas because of ready avail- 
ability of utilization equipment for it. 


Higher voltage levels offer economies, flexibility for expansion 


Each of many voltages available for 
primary distribution — 2.4, 4.16, 13.8 and 
6.9 kv — has its place. But today’s think- 
ing points to two: 4.16 kv for plants 
having a supply transformer and/or 
generating capacity of 10,000 kva, or 
less, and 13.8 kv where there’s a supply 
transformer and/or generating capacity 
of 20,000 kva, or more. So for range be- 
tween, either of two voltages may be 
most economical. In choosing, don't for- 
get your plant will probably grow 
While 4.16 kv might possibly be slightly 
less expensive now, if plant should re- 
quire sizable expansion 13.8 kv would 
be more economical 

2.4 or 4.16 kv? With all factors included 
— switchgear, motors, starters — costs 
generally favor 4.16 kv. In addition, 
there’s greater allowance for expansion 
at 4.16. In small plants (say 2000 kva) 


can be several dollars per kva for 4.16 kv. 

Feeder costs usually dip as voltage 
rises. Data for a modern armored high- 
cable primary-feeder layout points to a 
saving of about $1.00 per circuit kva per 
1000 ft, for 4.16 over 2.4 kv. Operating at 
13.8 offers an additional saving over 4.16 
of about $0.50 per circuit kva per 1000 ft, 
where individual circuit loads can be 
kept in the 3000-kva range. Cost of ter- 
minating may detract from economy of 
13.8 kv if average length of runs is low 
and there are many small loads or sub- 
stations per feeder. But more kva can 
be carried at higher voltage: fewer lines 
may be needed. 

At 4.16 kv, switchgear for a given in- 
terrupting capacity costs less than at 
2.4. And in a 4.16-kv system, if a 1200- 
amp breaker is needed, a more expen- 
sive 2000-amp job would be required in 


clad breaker for 2.4 kv is 150 mva max- 
imum interrupting rating. For 4.16 kv, 
maximum is 250 mva. This allows a 
much larger system without synchro- 
nizing buses, current-limiting reactors, 
or other means of cutting fault current. 
Secondary Voltages. Today's practice 
puts spotlight on 480 v; forward-looking 
power engineers seldom find good rea- 
son for selecting 240 v. Costwise, 240-v 
systems run higher than 480: heavier 
current means larger cable, breakers. 

It used to be argued that 240 v is re- 
quired for areas with heavy electric fur- 
nace loads. Today most large furnaces 
can operate directly from 480 v. Even 
though a sizable portion of load is at 
240 v for small furnaces, it's seldom 
economical to adopt 240 for general dis- 
tribution. Select 480 and step it down to 


differential may be small but in larger 
plants (up around 15,000 kva) saving 


a 2.4-kv system. 


What about expansion? Largest metal- 


240 for specialized loads. Another point 
favoring 480 v is ease of getting 277 v 
for plant lighting (see pp 122, 123). 


secondary unit substations 


| 


bus-tie transformer 


4.16 or 13.8 kv 


In modernizing, present voltages needn’t limit you, higher ones can be worked in 


Electrical modernization plans may involve: (1) replacement 
of some unsafe or obsolete part of the system, with little or 
no expansion of capacity, or (2) expansion to boost capacity 
for growing loads. In either case, biggest gain can be made 
by changing to a load-center system and higher voltage. 
Best Approach. Start by laying out a complete ideal power 
system of type and voltage desired. Plan it as if you were 
building the entire plant new. Then see what modifications 
of the plan are needed to use serviceable existing equipment. 

From then on, every step should be based on the ideal plan. 
Too often, power engineers spoil good intentions by letting 
the existing setup influence future plans too greatly. This is 
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especially bad if the old system isn't right for plant conditions. 
Higher Voltage. Always check this when expanding or 
modernizing an existing system. Converting a low-voltage 
system to a higher voltage is a simple procedure. As sketch 
shows, it merely requires addition of a bus-tie transformer 
between the buses. Then expansion can be to higher voltage 
as if lower voltage system didn't exist. Old low-voltage and 
new high-voltage system can be tied in several other ways. 

Many plants using a 2.4-kv system are facing expansion, 
yet want to hold onto 2.4 already installed. This can be done 
by working in a 13.8-kv system to serve new loads and also 
areas of 2.4 kv through appropriate transformers. 
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2 I components: unit substations 


Secondary unit substations, placed close to load Strive for uniformity in your substations. Group 
centers, take primary distribution voltage, transform loads so substations of equivalent kva can be used. 
it to lower secondary value (usually 480 v today) Aim for interchangeability of transformers and he 
and, through a system of circuit breakers, start it switchgear. Then one spare is spare for all. 

on its way to nearby load areas. Standard factory- Future Growth. Sizable load additions usually call 
assembled units offer (1) fast delivery, skipping for new substations. But small new loads can often 
drafting-room time needed with ‘specials’ (2) topin- be tacked on existing units, provided spare capacity 
terchangeability and flexibility when future changes was incorporated when originally selected. In mod- 
are necessary (3) quick replacement of any elements ern units, switchgear is so designed that complete 
damaged during equipment life (4) lower cost than new feeder sections may be added with ease. During 


field-assembled substations. 


Incoming section between primary 
feeder and transformer may have 
circuit breaker, load-interrupter 
switch, oil-fuse cutout, selector 
switch, or a solid connection. Where 
switches selected interrupt trans- 
former magnetizing current only, a 
keyed interlock is usually used, tied 
in with main secondary breaker. 
Load-interrupter switches are avail- 
able with or without power fuses 
for transformer protection. Switch 
and fuse combination is economical, 
effective. With two incoming lines, 
a 3-position selector switch is used. 
Make sure there's enough space to 
throw switch without hazard. 


To arrive at most economical substation 
size for any plant, study the factors that 
directly affect installed cost: length and 
size of both primary and secondary 
cables, primary voltage, heavy spot 
loads, required interrupting capacity for 
secondary switchgear, primary short- 
circuit protection. Curve, below, was pre- 
pared on a basis of 480-v secondary 


substation size; kv x 100 


WS 
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design stage, check that enough floor space is avail- 


Transformer can be oil-filled, askarel, 
vented or sealed dry type (pp 96, 97). 
Askarel offers high impulse strength, can 
be put indoors or out. Sealed dry type 
combines some advantages of liquid 
units (sealed against outside dirt) yet 
needs no maintenance other than oc- 
casional inspection, external cleaning. 


Interrupting capacity of secondary switchgear is important in substation sizing 


distribution, after considering above fac- 
tors in a typical plant. Curve changes 
if 208 v is used; economical size then 
falls around 300 kva. 

Substation Costs. For small units, costs 
climb mainly because of higher trans- 
former cost in smaller kva ratings. At 
other end of scale, costs climb with big- 
ger units mainly because of greater 
available short-circuit currents, calling 
for more expensive secondary switch- 
gear. And since larger subs usually 
serve larger plants, secondary cable 
cost mounts fast with station size. 

With 13.8 kv on primary feeders, aim 
for 4000 to 7500 kva per feeder. Then 
750-, 1000- and 1500-kva units can usual- 
ly be applied without individual primary 
overcurrent protection (NEC, paragraph 
4512b). Such protection would be need- 
ed with 500-kva substations and same 
primary voltage and loads. 

If primary voltages fall between 2.4 
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Single-ended unit substations satisfy the needs of most plants... 


Secondary switchgear now makes 
wide use of drawout breakers. 
Molded-case breakers can be used 
with substations up to about 300 
kva, have widest use where opera- 
tion is infrequent and drawout 
feature is not necessary (lighting 
substations, for example). Breakers 
may be manually or electrically 
operated. Control centers may be 
used where you want to centralize 
ac motor starters, lighting panels 
and associated controls in one spot. 

Provide spare breaker position 
when you want secondary-selective 
layout. Run cable between this 
point and bus of nearby substation. 


and 4.16 kv, most economical primary 
feeder loadings are between 1000 and 
3000 kva per feeder. In this range, small- 
er substations can be used without the 
added primary protection. 

Heavy spet loads often justify larger 

substations. Typical are furnaces, ovens, 
large welders — these might call for 
2000-2500-kva subs at 480 v. 
Interrupting Rating. There are three com- 
mon short-circuit-rating brackets in the 
low-voltage range: 15,000, 25,000 and 
50,000 amp, all rms asymmetrical. As- 
suming a 480-v secondary, largest sub 
generally used within 15,000 amp is 300 
kva. If 25,000-amp figure isn’t to be ex- 
ceeded, 750 kva would be top practical 
limit. Where substations larger than 750 
kva are used, secondary switchgear 
generally carries a 50,000-amp interrupt- 
ing rating. This last requirement alone 
often dictates two 750-kva substations 
rather than a single 1500-kva unit. 
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able to take additional switchgear at low-voltage 
end of substations. Since breakers in the same inter- 
rupting class are interchangeable, you can increase 
breaker size without structural change. 

Substation Size. For each plant there is generally an 
optimum size giving lowest cost per kva. With many 
small units, more primary cable is required, boosting 
installed cost. But small units reduce the amount of 
secondary cable. On the other hand, when sub- 
stations are large, switchgear and secondary-feeder- 
cable costs climb. 


Location. First determine where the substation would 
fit best in an ideal situation — indoors or out. Modern 
practice includes the plant roof as well as space 
alongside the building in the term ‘‘outdoors’’. An- 
other out-of-the-way spot is in balcony areas. Such 
location offers savings in valuable floor area and in 
additional costs of outdoor roof equipment. 

Unit substations are available in double-ended 
designs as well as the familiar single-ended type. 
Weigh well the economics of double-ended designs 
before ruling out straight singles across the board. 


double-ended units may prove best betin concentrated load areas 


Two transformers feed two 
sections of low-voltage gear 
with a normally open 
breaker between. Unit pro- 
vides service if transform- 
er or incoming line fails 


AC 


Double-ended substations go hand in 
hand with secondary-selective and net- 
work arrangements. If either of these 
hookups looks best for your plant, you 
then need to weigh single against 
double units. With doubles, maintenance 
and testing of transformers can be done 
without service interruption. But they 
cost more, mainly because of the need 
for two main secondary breakers and a 
tie breaker, not necessary with single 


units. Main secondary breakers are nec- 
essarily large to carry full transformer 
load current. 

Where loads are heavily concentrated 
in one area and the choice is between 
two economically sized smaller sub- 
stations and one single large unit, 
double-ended design may prove best. 
Spare Transformer. Some power engi- 
neers buy a spare transformer as a re- 
placement for many similar-size units 


throughout the plant, and stick to single- 
ended substations. In an emergency, 
spare can be put to work quickly. 

There are times when each trans- 
former of a double-ended unit must be 
sized to carry total substation load so 
no load need be dropped if a feeder or 
single transformer fails. More typically, 
load diversity and judicious emergency 
operation are counted on to hold normal 
rating for both transformers. 


Secondary unit substation location affects costs and efficiency of distribution system 


building roof This location proves popular where 


primary distribution is overhead and bus duct is used. Then 
short secondary runs drop direct to bus duct. Roof location 
often sidesteps high ambient temperatures, dirt and fumes in 
plant; it also fits well where load areas change frequently. 
Remote tripping and closing of breakers is usually needed. 


balcony areas Steel structure with expanded-metal 


or sheet-steel floor is placed high enough so space below is 
usable, often as a washroom. Balconies keep substations out 
of normal traffic and, in food plants, out of range of splash from 
equipment hosing. Substations are also suspended in roof 
trusses, just above lowest structural members. 


floor level Check plant layout for low-value 


areas indoors at centers of load. Consider, too, putting sub- 
station immediately outside. And where buildings are long 
and narrow, study areas between them if cable runs can be 
kept short. Avoid spotting all equipment at a single trans- 
former bank; stick to load centers and short secondary runs. 
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Transformers get a heavy play in 
the industrial plant for primary 
and secondary substations, chang- 
ing voltage at individual ma- 
chines, matching lighting needs 
(p 123). They're broadly classed 
as wet or dry. In wet types the 
liquid, oil or askarel, serves as a 
primary heat-transfer medium and 
insulator. Dry types use air or in- 
ert gas in place of liquid. Askarel 
and dry types are being used 


increasingly in unit substations. 
Transformer Design. Trend is to- 
ward greater safety, dependabil- 
ity, sleek appearance, and to 
higher voltages and ratings for 
single units. In large transformers, 
tap-changing under load is now 
well established (pp 82, 83). Im- 
pulse testing as the manufac- 
turer's ‘proof test’ of design has 
contributed much to growing de- 
pendability. Grain-oriented steels 


Today’s transformers offer top reliability and higher efficiency ee 


in cores have raised flux densities. 

Field experience has confirmed 
manufacturers’ belief that the four 
available oil-preservation meth- 
ods (Power, June 1952, p 79) will 
maintain oil in serviceable condi- 
tion. Even so, mineral oil is now 
available with inhibitors aimed to 
cut oxidation and sludging. Port- 
able oil reclaimers are being used 
while transformers are energized, 
to sandwich in maintenance oper- 


Oil- and askarel-filled units offer highest 


A forced-air cooled transformer with 
two sets of fans may have three ratings: 
(1) self cooled (2) with one set of fans 
(3) with all fans. This is a triple-rated 
unit. High-velocity fans can boost top 
rating of large liquid-filled transformers 
to 1.67 times self-cooled rating. Dry-type 
units usually benefit greatly from fans 
because cooling air comes in direct con- 
tact with windings. 

Pros and Cons. Fans are often specified 
on industrial transformers since they 
are one of the few means of increasing 
rating of an_ existing installation 
(PowER, June 1952, pp 76, 77). But be- 
cause fans increase rating by a per- 
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Biggest kva volume of transformers is oil-filled, generally 
limited to today’s outdoor primary substations. Fireproof vault 
is needed if put indoors. Water-spray or CO, extinguishing 
systems, manual or automatic, are used for important units 
Water spray is insulator (POWER, Oct. 1950, pp 110-113) and 
protects adjoining bays. CO, is good for vaults 

Free-breathing units are largely superseded by conserva- 
tor type and sealed-nitrogen units to hold absorption of oxy- 
gen and moisture to a minimum. Newer designs employ an 
oil-conditioning unit, built into transformer tank wall. 


Ay 


Fan cooling or a larger transformer? Here are the factors to check before deciding 


centage of the self-cooled rating, bene- 
fit is small on small units. Cost of fans 
and controls is relatively fixed, so many 
engineers can't see their value for 
transformers below 500, or even 750, kva. 
But at 1500-2000 kva and up, fans often 
prove quite economical. 

Consider transformer losses when 
operating at higher ratings with fans. 
Other factors are noise and maintenance 
—often higher for fans and controls than 
for unit itself. So carefully evaluate 
whether fans, or next larger transformer, 
is best long-run bet. 

Using Fans. Forced-air cooling may be 
used to: (1) provide additional capacity 
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Askarel, a nonflammable liquid, side-steps oil's fire hazard 
yet retains high impulse level. Use only in transformers spe- 
cifically designed for it, indoors or out. If indoors above 15 
kv, keep in vaults for high-voltage protection. 

Chlorine gas is generated if arcing occurs in tank. So units 
over 25 kva have (1) pressure-relief vent leading to outdoor 
flue, or (2) gas absorber installed on transformer case. Engi- 
neers lean toward gas absorber to avoid running flue. In 
some plants, especially well-ventilated ones, local inspector 
may permit vent alone, minus flue or absorber. 


impulse levels while... 


for peaks, with normal loads handled 
by natural circulation (2) lower oil and 
copper temperatures where ambient is 
high and unit couldn't carry full rated 
load without exceeding recommended 
temperatures (3) carry larger continu- 
ous load than the self-cooled rating 
would allow. 

This last scheme often leads to select- 
ing a smaller transformer than is really 
needed. Power engineers frown on it as 
shortsighted. Best use of fans is for 
peaks or to provide for future loads. 
In latter case, arrange for cooling when 
you buy the unit, then you can easily 
add fans later if capacity is needed. 
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ations during regular work hours. 
Size. Improved steels have been 
big factor in reducing physical 
size for a given rating. Further 
squeezing may come with im- 
proved insulations. But pendulum 
may swing in the other direction if 
use of aluminum grows; for given 
current rating, more aluminum 
cross-sectional area is required. 
Some manutiacturers are now turn- 
ing out aluminum-wound units. 


Another factor in size reduction 
that also cuts cost is the single 3- 
phase unit, now used in place of 
three single units. Considering top 
reliability of today’s transformers 
there's little justification for lean- 
ing on more costly open-delta plan. 
Insulation. As more is learned 
about the true limits of each in- 
sulation, the amount is generally 
reduced. Greater dependence is 
placed on arresters to cope with 


+. askarel and dry types are moving ahead for indoor installation 


overvoltages rather than insula- 
tion bulk. Sealed tanks and mod- 
ern oil-preservation methods have 
helped to stretch insulation life. 

Tomorrow's insulations will 
grow out of synthetics rather than 
organic materials. Typical today 
is class H (p 114). Vented dry 
types are now available with 
class H; this permits operation in 
humid atmospheres without using 
space heaters during shutdowns. 


distribution 


...dry types boast light weight, greater simplicity of installation 


These are getting a big bid in industry today. They eliminate 
maintenance of liquids, yet present new problems of their 
own. Dirt accumulates within housing so side plates must be 
removed occasionally and the unit blown out. 

Avoid installation in production areas of textile and chemi- 
cal plants; lint and fumes are trouble sources. Consider locat- 
ing in well-ventilated, separate room in such plants. With 
some insulations you may run into moisture-absorption prob- 
lem during shutdown in seasonal plants. Power engineers 
are licking this with built-in electric heaters 


dry, sealed 


Here is newest addition to transformer family. Although pre- 
mium priced, it offers absolute sealing with inert gas at slight 
positive pressure. This keeps air, contaminants and moisture 
from windings. There is no maintenance other than occasional 
inspection. And this design is less noisy than vented dry type 
-an important angle in some installations. 

Being submersible, there's no need for a special location 
when installing. But if serious flooding is a possibility, give 
thought to additional anchoring. Future: Power engineers will 
fast see its advantages and justify added cost. 


Power engineers lean toward newer sealed dry type for wet, dirty or hot locations 


Looking into the past, we can see the 
now-retired air-blast transformer used 
for street-railway work as the forerunner 
of today’s dry type. Modern designs 
made their formal bow in the early 
1930's. Some 12 years ago, sealed units 
came in, and with them inert gases. 

Vented Designs. Vented dry types with 
class B insulation have been used for 
years, usually in clean, dry surround- 
ings. But they've fared well even under 
tough ambients. During World. War II 
many were exposed to moisture, lint, dust 
and sometimes corrosive fumes. That 
they stood up under these nonrecom- 
mended conditions, even though for 
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relatively short periods, is a tribute to 
modern transformer design. 

Newer sealed designs would have 
been a better choice. When specifying 
sealed units, power engineers consider 
their many advantages: (1) Little main- 
tenance is needed. (2) Transformers can 
be installed in dirty locations provided 
periodic checks are made on bushings 
and gas pressure. (3) Units can be used 
indoors, outdoors, even where flooding is 
a possibility. (4) Contaminants can't get 
atinsulation to decrease voltage strength. 
(5) Minimum oxidation means longer 
insulation life. 

Today’s Sealed Units. These fall into 
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one of two groups, based on insulation 
used: class B or class H. (Both insula- 
tions are also available in verted units.) 
Right now, class H is highest in cost. 
Some engineers, basing their thinking 
on field tests, feel a nitrogen-sealed 
unit with class B insulation will operate 
in class H temperature zone without ma- 
terial effect on life. 

But majority looks to the class-H-in- 
sulated unit, preferably sealed in nitro- 
gen, as the one to select for holding 
tomorrow's maintenance costs in check. 
It is being installed where extremes in 
load, temperature and atmospheric con- 
ditions must be met successfully. 
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2 | conductors 


First decision, properly made in the early planning 
stage, is whether primary distribution lines will be 
overhead or underground. Trend is toward over- 
head. It offers a lower cost system that’s easier to 
expand. But don't make decision on trends alone 
An underground system, although it costs more, is 
unaffected by lightning, plant fires, cranes, etc. And 
where appearance is a prime factor (if your plant 
is in or near a residential area) you have another 
vote for underground. Soil contamination, corrosive 
fumes, building layouts, distances between buildings, 
all influence final decision 

Utility tunnels, carrying power services between 
powerhouse and outlying buildings, are used in 
some plants. All the power services — steam, water, 
air, electrical cables are included. Prefabricated 
tunnels are available, offer installation savings 


Current-carrying capacity, line losses, 


With new cable types on tap, the trend is toward overhead high- 


Type of conductors, insulation, covering, come 

next. Conductor size for load carrying alone can be 
found from standard tables and voltage-drop charts. 
But size for short-circuit-current carrying is another 
matter. With wider use of breakers on feeders and 
selective tripping with its necessary time delay (p 
106), your cables must be able to stand short-circuit 
heating during the delay period. Sizing for this factor 
is based on allowable temperature rise of insulation 
and on time delay period. 
Aluminum or copper is another decision to make 
early. It won't do to design the system for copper, 
then swing to aluminum later. Size of conductors, 
pullboxes, etc., must be larger for aluminum. 

More power engineers see long-term advantages 
of standardizing on cable sizes. Even where it means 
oversizing, resulting simplification pays off both dur- 


Preassembled aerial cable is a low- are individually insulated and jacketed. 
voltage drop, provision for future needs, cost method getting much attention, 


Interlocked-armor cable gets the nod 


all face the power engineer planning especially in modernization programs. from many power engineers for 3-phase 
g F g p 


primary and secondary distribution An existing pole 


line, tower line or primary distribution above ground level. 


Handbooks and manufacturers’ catalogs _ structural-steel framework for conveyors, This grown-up version of long-familiar 
generally give enough information on _ pipes, etc, can serve as cable support. low-voltage armored cable may be used 
this score. Assuming this data is at or a 3-phase circuit, this cable is made __ indoors or out. Outer metal armor, either 


lets look here at the types of up of three insulated, shielded and galvanized steel, bronze or aluminum, 


2s finding use today re specifi- jacketed conductors bound to a mes-_ covers a chemical and moisture-resistant 
cally, several now receiving major con- senger. Cable needn't be kept clear of | sheath. Combination forms flexible con- 
towers or buildings, except where chaf- duit and conductors in one easy-to- 
ing is probable. Close spacing with _ install cable. Bronze armor is a frequent 
ip of many smaller buildings, spread other cables and materials, plus mini- choice in chemical plants. Standard 
over large areas. Electrically, that spells mum allowable ground clearances, lead hardware and supporting racks are 
cattered load units and long primary to great freedom in choice of supports available. Terminating and _ splicing 
feeders from either the primary substa- Where neutral is grounded, messenger methods have been worked out to cut 
tion or the plant powerhouse. This scat- may serve as neutral to carry phase- field labor to the bone 
tering of load over large areas has been unbalance currents. Terminating and Users of interlocked-armor cabie re- 
1 significant factor in the trend to over splicing is. simplified, since the cable is port sharply reduced installation cost 
head primaries made up of separate conductors that once methods are mastered. Where this 


Bus-duct has proven itself 


plug-in duct| 
EFA 


low-impedance 
duct 


as the modern key to compact secondary distribution 
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ing installation and after the plant is in operation. 

In many plants the torch is bowing out to bolted 
and compression fittings for cable joining. 

For underground ductwork, fiber conduit in con- 

crete is a good bet. Under light traffic, little concrete 
is required and top of conduit need not be more than 
18 in. below surface (somewhat lower in cold cli- 
mates). For stretches exposed to heavy traffic, lay 
conduit deeper, consider reinforcing. 
Cable reliability boils down to selecting correct 
cable, connectors, insulation, covering. Lead-cover- 
ings are giving way to newer synthetic insulations. 
This avoids need for costly lead wiping. 

Many are adopting new liquid-tight flexible metal- 
lic conduit. Liquid-tight covering over flexible con- 
duit permits use outdoors, in wet spots indoors. Typi- 
cal use: leads from rigid conduit to motor box. 


High points in cable selection 


What are on-the-job conditions? Will cable be in 
conduit, underground ducts, buried in earth, sus- 
pended overhead? Consider load, voltage, location, 
ambient conditions, hot spots, mechanical interfer- 
ence. Is electrolysis a potential problem? 

What is best insulation and covering? Get to know 
the newer insulation materials and conditions for 
which each is best suited. 

What are limitations? Determine maximum current- 
carrying capacity under the cable's operating con- 
ditions. Study effect of your cable selection on 
installation. Simple example: Two, or more, single 
cables, in parallel, often prove more economical and 
easier to install than one large cable. 


voltage primary distribution: low installed cost, easy expansion 


isn't the case, trouble can be traced to 
lack of advance planning to take full 


that 
Also, 


surance 
cable 


moisture will not 
sheath's 


enter 
resistance 


no need for conduit; copper sheath 


low usually offers sufficient mechanical pro- 


advantage of this cable’s economy. 
Since conduit isn’t needed, there's no 
confined air space around conductors: 
this translates into 20% greater current 
capacity than for same cable in conduit. 
Underground Distribution. For this, many 
engineers are shifting to butyl-base syn- 
thetic cable insulation. This serves in 
conduit, underground ducts, tunnels, 
also directly in the earth. Cable can 
stand rough treatment, survive nearly 
any atmospheric condition, operate in 
the 80-85 C range with proper jacket 

Varnished-cambric lead cable is an 
old standby and still first choice of many 
for underground distribution. Labor costs 
for handling and terminating are high. 
Lead sheath offers virtually positive as- 


offers good grounding protection; its 
thermal capacity helps absorb heat from 
short-time overloads. In spite of these 
time-proved advantages, high installed 
cost of lead-covered cable causes indus- 
try to look to newer and less costly 
cable types. 

Secondary Feeders. Selecting cable for 
hot or damp locations has always been 
a headache. But a relative newcomer in 
this country promises to be the best so- 
lution in some cases. This self-contained 
wiring system comprises copper jacket- 
ing enclosing conductors spaced and 
insulated by noncombustible mineral 
insulation. It is completely moistureproof, 
can stand continuous operation in am- 
bient temperatures up to 250C. There is 


tection. Aluminum may be used for 
sheathing in the future. 

This wiring system is rigid yet flexible, 
so hand-pressure bending is usually 
enough to shape to any needed con- 
tour. Once formed, wiring stays put 
when fastened with straps. Fittings seal 
both ends of run at terminal boxes. Be- 
cause of all-mineral insulation, system 
is claimed to be immune to age-dete- 
rioration. Insulation is stable up to 2800 
C. Power engineers are looking into this 
wiring for jobs where moisture, heat or 
restricted space are problems. 

Interlocked-armor cable also sees use 
for low-voltage feeders, with same ad- 
vantages as for high voltages. Unique 
virtues of bus duct are cited below. 


since power loads are plugged-in, changing machine location becomes simple, fast 


You'd be out of tune with modern secondary distribution 
methods if you didn't consider bus duct where shifting of 
production machines is common. Bus duct is a metal-enclosed 
system of bus bars (generally copper, but aluminum is com- 
ing in) available in prefabricated sections, for simple instal- 
lation. Prefab fittings — tees, elbows, crosses — make running 
duct in any direction and around obstructions a field assembly 
job rather than a major construction problem 
Plug-in feature permits fast connection and disconnection of 
machines on production floor. Plants can be retooled, build- 
ings revamped, without major wiring changes since bus duct, 
unlike conduit and cable, can be taken down and re- 
assembled with minimum labor, using same »arts again 

Users of bus duct cite three maj>r advantages that tie in 
nicely with any modernization program: (1) Maximum flexi- 
bility meets changing future demands. (2) Simple installation 
chalks up labor savings. (3) There's minimum disruption of 
service during changes and it’s easy to tie in with other 
secondary distribution methods 

There are four distinct types of bus duct available today 
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that generally meet all distribution needs. Plug-in duct, most 
used for branch runs, provides outlets for plugging-in switch- 
ing equipment about every foot. Where machines are to be 
swapped around, you need only unplug switch and push it 
into another outlet at new machine location. 

Low-impedance duct is logical choice for long feeders where 
voltage drop must be held down and currents are heavy. 
Even for short runs where impedance is important, as with 
welder loads, low-impedance duct is a good bet. 
Weatherproof feeder duct, for outdoor runs, has gasketed steel 
enclosure and weather-resistant hardware. Where voltage 
drop must be kept to a minimum on outdoor runs, use 
weatherproof low-impedar.ce bus duct. 

Aluminum is here for bus duct. Aluminum-oxide problem 
(see next page) is being challenged with zinc-copper-silver 
plating. Mcker knows this will remove aluminum oxide and 
predicts it will prevent oxide reforming when duct is in 
operation. At joints, pressure-compensating spring washers 
give pressure, claimed permanent, of over 1000 psi. Early 
figures point to 41% weight advantage over copper. 
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2 Kc components: conductors 
Advances of a generation ago, such as rubber compounding 
look like minor changes when stacked up against develop- 
ments in insulation and coverings made in the last 10 years 
Synthetic Rubbers. During World War II, natural rubber 
dropped out, and synthetics substituted. In but a few years, 
both cable makers and power engineers found many factors 
favoring the new synthetics. So many, in fact, that natural 
rubber is now disappearing as a wire and cable insulation 
Heat is the great accepted enemy of insulations. But the 
“cold” rubber in today’s type R does a good job of resisting 
heat compared to type R of some years back. Going further 
still is type RH-RW; although a little more costly, it's being 
used enough to materially affect sales of type R 
Ozone-resistant butyl-base compound is another excellent 
performer. It's today’s dependable compound for voltages to 
15 kv, and often higher, offering stability, slow aging, low pf, 
other desirable physical and electrical characteristics 
Neoprene jacketing for rubber-insulated cables is making 
big strides. Relatively inexpensive, it's dependable under 
many tough conditions in moist or dry conduit, in earth, or 
in aerial runs. Silicone rubber is another newcomer. Its re- 
sistance to heat, ma: oils, solvents and other chemicals 
makes it suitable for some process-plant applications. 
Thermoplastics. You can do a wiring job in your plant today 
using only materials that barely existed in 1940 — typical are 
the thermoplastics, polyvinyl chloride and polyethylene. 
Polyvinyl chloride — pvc for short — fits a wide range of ap- 
plications. It resists oils, acids, alkalis, greases, gasoline, 
moisture, abrasion. With normal treatment and protection it 
offers long life. We've mentioned but a few of the thermo- 
plastics. The list has grown long in recent years: Rulan, 
Nylon, Cardolite, Saran, Tenite II, Styraloy, Teflon. 


typical modern cable insulations: 
temperature and voltage limits 


recommended max size, awg of mcm Maximum ratings 


insulation, type single conductor | multi conductor copper temp, C voltage 


tnemoplastic 
types T, TW 600 
polyethylene 
“thermoplastic” NEC 600 
thermosetting 
types R, RW 
type RH 5000 
type RU 600 
performance 8000 
ozone-tesistant 28,000 
all-asbestos 
type A 300 
type AA 300 
type Al 0 
type AIA 600 
asbestos-varnished campnic 
types AVA, AVL 100-110 5000 
type AVB 90 5000 
vamished cambnic 
shielded 70-85 28,000 
nonshiel ded 70-85 17,000 
impregnated paper, solid 
l/c nonshielded 60-85 75,000 
3/c shielded 1000 63-85 46,000 
3/c nonshielded : 1000 7585 15,000 


Logically, thermoplastics replace rubber for some applica- 
tions, but not all. Toughness of thermoplastics permits use 
without protective braid. This factor alone means smaller 
over-all diameter, less space needed in conduit. In moderni- 
zation programs where existing conduits are reused, more 
copper can be pulled in, an important consideration when 
rewiring commercial and institutional buildings. 


After mastering basic differences between aluminum and copper 


Aluminum is working its way into plants 
as an electrical conductor. It is growing 
in importance as cost of aluminum con- 
tinues to drop. In time it will find its 
proper spot; but copper is, and will re- 
main, the No. | conductor 

There’s nothing really new about all 
this. Back in 1898, the light metal was 
installed as a bus conductor in the 600-v 
60,000-amp bus at Niagara Works 
Aluminum tubular conductors for out- 
door switching stations followed. Here it 
offered resistance to weathering and 
longer permissible span lengths. It also 
found application in the chemical in- 
dustry where copper corrosion was a 
problem. Aluminum has seen service in 
plating rooms where sulphuric-acid, 
cyanide and cadmium-oxide fumes are 
present. 
Where it Fits. Aluminum has natural ad- 
vantages fitting it for several spots in 
the industrial system. For overhead in- 
stallations, light weight per amp is a 
major factor. The fact that larger diame- 
ter is needed than for copper proves of 
little importance overhead since no con- 
duit is used. Another natural is buswork 
in primary substations. But to find suit- 
able applications in your plant calls for 
an engineering study weighing all facts. 

There's less advantage in going to 
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aluminum for smaller conductors. By 
small we mean about No. 6 or less. In 
this range, weight advantage is little 
and greater number of connections may 
quickly cancel out any other advan- 
tages. Connecting aluminum has been 
a problem. At present most field troubles 
crop up because electricians and even 
some design engineers, fail to get more 
than a nodding acquaintace with the 
‘how-to” side of aluminum as a con- 
ductor in wiring systems 

Aluminum is Different. When aluminum 
building wire bowed in shortly after the 
last war, its hard-drawn finish gave it 
an undesirable “springy” quality. But 
an intermediate temper was adopted 
that gave better handling qualities. This 
change in tempering also improved 
“nickability’— breaking off if accidental- 
ly nicked by the knife when insulation 
is skinned. 

But there still are basic differences 
between aluminum and copper. Size is 
one. Copper is a better conductor; 
aluminum is about 61% as conductive 
for any given wire diameter. This fac- 
tor alone generally dictates larger con- 
duits for aluminum. And there's where an 
aluminum installation can go off base 

You can't decide, after conduit runs 
are laid out, and perhaps installed, that 
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aluminum would be a good bet in some 
part of the system. Aluminum must be 
designed as a system: it needs its own 
connectors, larger boxes and conduit. 
Aluminum Oxide. When aluminum is ex- 
posed to air, an oxide forms. A poor 
conductor, it can be scraped off but re- 
forms immediately. Today's procedure 
coats cable with one of several avail- 
able compounds; oxide is then removed, 
usually with a wire brush. Cable end, 
compound and all, is put into connector. 
With compression-type connectors, pres- 
sure rubs oxide film off cable strands. 
Since all air is squeezed out of joint, in- 
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Rigid conduit has been the backbone of industrial wiring 
systems for generations. In the days of lower labor costs, 
necessary threading, cutting and bending wasn't as critical. 
And there was no substitute that offered all the advantages 
of conduit: top mechanical protection, good electrical conduc- 
tivity (important for neutral grounding). 

Thinwall Conduit. During the 1930's, thinwall conduit began 
cutting its teeth in industrial plants. It offered light weight, 
easier cutting and, of greater value, no threading. Compres- 
sion couplings and terminal fittings, slipped over the new 
conduit, permitted installation with only hand tools. Bending 
became an easier job with tools designed to handle the 
thinner tubing (POWER, May 1953, pp 128, 129). 

Trays and Ducts. Thinwall was just the beginning of a con- 
centrated effort to find low-cost easily installed raceways. 
Trays and ducts have and will continue to be used, especial- 
ly where many wires or cables are to be carried in the same 
general area. Typical would be control wiring and low-volt- 
age secondary feeders. Trays are available prefabricated, 
complete with fittings to dodge around obstructions. Their big 
feature is ability to carry many wires and cables in the one 
raceway. And when future additions call for more, it's a 
simple matter to lay the needed additions in place, if ample 
space was provided in original design. Today's trays are 
generally made of expanded metal for lightness 

The self-contained wiring systems (interlocked-armor and 
mineral-insulated copper-sheathed) fit into this move to de- 
velop low-cost enclosed wiring systems. 

Where trays and racks are used in place of conduit, gen- 
eral practice today dictates keeping primary, secondary and 
control cables segregated. A typical arrangement is sketched, 
tight. Note the ladder-like rack serving as support for the 


high-voltage primary feeders of the interlocked-armor type. 

Is rigid conduit out as a raceway in industrial plants? Far 
from it. Where top mechanical protection is needed, there is 
no substitute for heavy-wall rigid conduit. But where number 
of cables required calls for running a large number of con- 
duits, and where degree of protection offered by conduit isn’t 
needed, trays and ducts are a likely answer. 


engineers find more uses for 


light, corrosion-resistant metal 


sulating oxide film doesn't get a chance 
to reform. Result: A good electrical con- 
nection between strands in cable and 
between cable surface and connector. 
Electrolytic Action, This is another factor 
to consider when joining aluminum and 
copper where moisture is present. A 
miniature electric cell can be set up 
and one of the metals, aluminum, will 
be eaten away. Solution appears to be 
use of tin-plated aluminum lugs. Place 
aluminum above copper so copper salts 
formed will flow away from joint. 

Aluminum has a higher creep rate 
than copper. That's why connectors for 
aluminum have more surface —to re- 
duce pressure on conductors in joint yet 
keep them from working loose. 

Thermal expansion differences be- 
tween copper and aluminum must also 
be taken into account. Aluminum’'s co- 
efficient of expansion is about 38% 
greater than copper’s. Thus, usual run 
of copper connectors are not suitable. 
For a good joint, connector must be de- 
signed to handle the difierences in rate 
of expansion of the two metals. 
Making Joints. In addition to the facts 
outlined above, remember that joints 
can also be made with standard heat 
methods. Aluminum solder, used with 
suitable flux and torch, will turn out a 
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satisfactory aluminum-to-aluminum joint 
On a large job, calling for many joints, 
consider use of argon-arc welding and 
aluminum terminals. No flux is needed. 
Resultant weld is clean, completely con- 
ductive, free of inclusions. 

Bolted or compression fittings often 
give a faster and more reliable joint. 
Bolted fittings cut down installation 
time and require few tools. If made of 
copper or copper alloy, they are coated 
to protect against electrolysis. 
Compression Fittings. These have been 
used for over 40 years, primarily on 
overhead aluminum transmission lines. 
Now similar fittings are available for 
use on insulated wire dnd cable. Spe- 
cial tools that.exert heavy pressure are 
used for application. Pressure com- 
presses body of fitting around the cable, 
forming a deep indent. Cross-sections of 
compression joints show that cable 
strands in the fitting have been packed 
into practically a solid m4ss. Wiping ac- 
tion of metal during compression breaks 
the oxide film, yielding low electrical 
resistance. Whether bolted or compres- 
sion fittings are employed, however, 
good practice calls for a suitable com- 
pound to maintain a good joint. 

All things considered, aluminum as a 
conductor in the industrial plant is here 
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and will remain. Manufacturers anxious 
to exploit aluminum’s advantages have 
largely overcome the space and con- 
nector problems in their equipment. 
Plant electricians like aluminum be- 
cause of its lighter weight. But you'll 
have to keep close tabs on them until 
they become familiar with using it, and 
they'll have to pay attention to details 
of good practice 

When you buy equipment, tell the 
manufacturer whether you plan to use 
aluminum with it. Otherwise it may be 


delivered to you with copper connectors, . 


probably unsuited for aluminum. 
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2 Ad components: capacitors 


Today's power engineers are well aware of the advantages of 
high power factor (POWER, July 1953, pp 84, 85). They weigh 
carefully the pros and cons of using synchronous motors in- 
stead of capacitors, to raise pf and get an efficient motor to 
boot. So, skipping theory and benefits of pf improvement, let's 
tackle question of locating and sizing capacitors 
Three locations used widely are: (1) at secondary unit sub- 
stations (2) on secondary bus duct (3) right at motor load 
Trick is to put them where they do most per dollar invested 

Locating right at motors generally means greatest invest- 
ment but usually does best job. You can eliminate switching, 
since capacitors are connected and disconnected with motors 
This proves an excellent location provided motors are large 
and operate quite steadily. When motors aren't operating, the 
capacitors represent a substantial idle investment 

If your main aim is to cut utility charges by improving pf, a 
central location near incoming lines is the best bet. This gen- 
erally costs less, but you lose some plus values—increased 
plant feeder capacity, reduced power losses 

Where induction motor loads are small, or where large mo- 
tors operate intermittently secondary unit substations are 
becoming a common spot for locating a capacitor bank 


$10 per kvar 


annual rate of return, percent 


annual saving, dollars 


The practical way to determine capacitor size is by calculat- 
ing rate of return and actual dollar savings for various final 
pf's in. your plant. Sketch above shows typical form 

What's limit? When incremental saving for each capacitor 
kvar added fails to be economically attractive. It’s rate of 
return on capacitor investment that’s important, but final pf 
isn't limited to point corresponding to maximum rate of return 
It may be worthwhile to go beyond this point, even though 
rate of return is less, if additional system capacity is released 
Rate of return is often greater for small plants because their 
loads won't justify the best utility rates 
Developing harmonics as a result of a sizeable capacitor in- 
stallation is still a matter of concern, gererally unjustified, to 
some engineers. Theoretical calculations reveal possibilities 
of harmonics and resonance, but if plant voltage is approxi- 
mately normal, it’s practically impossible to overload a capaci- 
tor by harmonics. Remember, capacitors don't generate har- 
monics: sources are transformer magnetizing current, rectifiers, 
arc furnaces, generators 
Manual switching of capacitors is adequate in most plants. 
Where kvar of capacitors is greater than two-thirds of the 
transformer rating, figure on automatic switching. 
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Larger utilities, heavier intercon- 
nections, larger plant generators, 
bigger motors—all mean that 
when a short occurs vastly greater 
currents flow into it. In existing 
plants as well as new ones, circuit 
protective devices thus need much 
more interrupting capacity. Lack 
of it could easily cause a plant 
shutdown. Two steps will keep 
you out of such trouble: (1) Know 
available short-circuit currents in 
your plant. (2) Be sure breakers 
will handle them. 

Start by getting the incoming 
figure from your utility. From there 
on, steps in determining available 
short-circuit currents at any point 
on your distribution system have 
been boiled down to simple arith- 
metic. Check with your equipment 
manufacturer — several have de- 
veloped simplified methods of 
short-circuit calculation. 

In selecting interruption equip- 
ment, be sure to allow for tomor- 
row’s needs as well as today’s. 


synchronous motor 


Adequate circuit-breaker interrupting capacity takes first place 


transformers Include trans- 


former impedance in short-circuit calcu- 
lations but don’t specify higher than 
standard as it may lead to voltage regu- 
lation trouble. Consider using several 
smaller transformers in primary sub and 
splitting secondary bus as one means 
of holding down fault currents. 


short- 
circuit mva 
at primary 


available 
short-circuit 


mva, seconda: 


Designed to 
limit short-circuit currents, reactors have 
been used tor years in generator leads 
and bus ties. Now some makers of mo- 
tor starters supply built-in reactors to 
hold available short-circuit currents to 
values that can be safely handled by 
motor contactors or circuit breakers 


_ available short. 
circuit current 
at point A 


| fuses 


plied, high-interrupting-capacity fuses 
chop short-circuit current off in first quar- 
ter cycle, before maximum is reached 
Transformers and reactors modulate cur: 
rent values; fuses, like circuit breakers, 
interrupt it. But circuit breakers often 
allow several cycles before opening. 


But consider other circuit components that limit value of short-circuit currents 


Before jumping to reactors to cut avail- 
able short-circuit currents, consider how 
they'll affect over-all plant operation. For 
instance, on main feeder bus, they must 
be sized to limit current values in all 
branches off it, may seriously affect vol- 
tage regulation. And a fault on any 
branch circuit pulls voltage down equal- 
ly on all other branches, may cause 
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the under-voltage releases to kick out. 

Power engineers now like to put re- 
actors in branch circuits, protecting a 
group of small breakers. Each is inde- 
pendent and reactor is unaffected by 
added loads on main bus. Four impe- 
dance values meet low-voltage 
needs in secondary circuits: 0.010, 0.015, 
0.029, 0.025 ohms. Each is available to 


most 
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cover a range of fault currents. Since 
control centers provide for a 600-amp 
bus, maximum-continuous-current rating 
of reactors for them need not be more 
Look at voltage regulation again be- 
fore applying reactors: How much will 
voltage change from light to full load? 
How far will it dip during motor starting? 
Would larger breakers be better? 
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circuit interruption: breakers 


Mainstay in most protection plans, todays circuit 
breaker keeps pace with growing demands for more 
reliable protection, minimum downtime on faults. 
Industrial-plant breakers, on secondary of primary 
substation transformer and in secondary substations, 
use air rather than oil in contact-breaking chamber. 
In modern switchgear, individual breakers (also me- 
ters and instruments) are removable so maintenance 
can be done with equipment deenergized. 

The few cycles needed for breakers to trip allows 
protective relay to close contacts, breaker trip coil to 
move plunger releasing breaker operating mecha- 
nism, and opening contacts to interrupt current. 

Short-circuit current is maximum during first few 
cycles because of dc component and peak contribu- 
tion from motors on line. Thus, there are two bases 
for short-circuit-current ratings of circuit breakers: 
(1) momentary rating — ability to stand mechanical 
stresses which are maximum during early cycles (2) 
interrupting rating — ability to break circuit safely. 


Here’s how circuit breakers are now being applied in primary and 


On the preceding page we stressed the importance of ade- 
quate interrupting capacity in today’s protective equipment. 
Now let's look at some of the practices being followed by 
power engineers in applying this equipment 

Primary Substation. If a main transformer breaker (in unit's 
secondary leads) is used in the simple-radial system, over- 
current relaying can be applied to trip this breaker as backup 
protection for plant primary-feeder breakers. Main job of this 
breaker, from system-protection standpoint, is to detect and 
isolate faults on primary substation bus. Relaying for breakers, 
however, must be coordinated with other protective devices in 
system. Thermal overload protection for primary-substation 
transformer can also control this breaker 

With modern unit-substation construction, however, it is now 
general practice to eliminate the transformer breaker. This 
can be justified by the compactness and extreme reliability of 
unit-type equipment, which makes possibility of a primary- 
substation-bus fault remote. In large primary substations, pos- 
sible use of bus and transformer differential protection should 
be considered. Additional insurance provided must justify 
premium paid. In some special cases, differential schemes 
combining transformer and bus protection can be devised with 
a saving in cost of protective features 

If the utility sub-transmission system supplying plant pri- 
mary substation consists of a single radial line, no protection 
is ordinarily provided at substation high-voltage terminals, 
with possible exception of a high-voltage fuse in combination 
with a switch. In cases where other independent loads are 
supplied over the same single radial line, however, the utility 
may call for an automatic switchirg device, a circuit breaker, 
at primary-substation high-voltage terminals. This protects 
incomi.ig line against outage caused by faults in the indus- 
trial-plant system. Such a breaker is generally relayed by 
overcurrent units, coordinated so that it doesn't trip for faults 
that should be cleared by primary-feeder breakers or other 
protective devices in the industrial-plant system. 

The high-voltage breaker can provide backup protection for 
faults on the plant system, and where transformer or bus dif- 
ferential protection is used, the breaker can be controlled by 
the differential relays. 


When a high-voltage breaker is used in the primary sub- 

station, there is little justification for using a breaker in trans- 
former secondary leads. Protection normally supplied by 
secondary breaker can be provided by high-voltage breaker, 
making one less step in relay coordination. 
Secondary Substations, In simple-radial systems, secondary 
subs are protected in one of two ways. A main breaker can 
be used between stepdown transformer and secondary bus. 
If so, breaker permits not more than 2.5 times normal rate of 
current to the substation transformer. More usually, trip setting 
of this main breaker is closer to rated current of transformer, 
common trip setting being 1.25 times rated current. 

In the second case, the main breaker is omitted, but sum 
of trip settings of low-voltage feeder breakers is less than 2.5 
times rated transformer current Transformer thermal over- 
current protection can be supplied by some manufacturers. 

NEC sets limits within which individual overcurrent protec- 
tion on primary side of secondary-substation transformers can 
be omitted (1953 edition, Section 4512). Basically, the Code 
permits leaving out individual primary overcurrent protection 
when there is adequate secondary overload protection for the 
transformer. Also, when primary-feeder relaying can be said 
to detect faults in low-voltage side of the transformer. If you 
interpret the Code literally, it permits connecting only 5 iden- 


short-circuit currents theoretically 
possible at various voltages 


short-circuit 
energy short-circuit amp per phase 
3-phase kva 15,000 v 2500 v 480 v 208 v 


1000 5,800 31,000 70,000 
2000 11,500 63,000 140,000 
4000 23,000 125,000 280,000 
Note: The above are calculated values discounting impedance that may 
be met in the typical plant system on secondaries of unit substations 
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Filling gap between simple air-break switches and 
circuit breakers, modern load-interrupter switches 
find use where main need is switching. Where fast 
resetting of breakers isn't required, where possible 
single-phasing can be tolerated, combination inter- 
rupter switch and fuse serves as economical alterna- 
tive for more complete service given by breakers. 
In industrial primary substations, typical units are 
able to interrupt 600 amp of load plus magnetizing 
current. Sizing to interrupt station load means switch- 
ing can be done without mechanical and electrical 
interlocking with secondary breakers. Some engi- 
neers specify combination interrupter switches and 
power fuses to give short-circuit protection for pri- 
mary feeders and secondary transformers. Fuses are 
usually high-voltage boric-acid type. 
Switching centers in large industrial plants, where 
power is distributed over a series of high-voltage 
feeders to unit subs, use interrupter switches as an 
economical means of switching under load. 


secondary unit substations, and on incoming utility-power feeders 


tical transformers to the same primary feeder without use of 
individual overcurrent protection on the primary side of the 
transformers, when transformer impedance is 6%, or less. If 
transformer impedance is between 6% and 10%, it is permis- 
sible to connect only three transformers of like size to the 
same primary feeder 

While the code requirement is generally accepted by power 
engineers today as being approximately correct at 6% and 
10% transformer impedance, the regulation is unnecessarily 
restrictive for other values of impedance. In many cases today, 
the oversimplification of the Code rule imposes an economic 
penalty on the industrial-plant distribution system. 
Breaker Coordination. Protection at load points must cocrdi- 
nate with breakers at supply end or low-voltage side of sec- 
ondary substation. This coordination between protective ele- 
ments depends mainly on the low-voltage-feeder breakers 
carrying current to supply several branch feeders. Even though 
ampere-time characteristics of two devices have dissimilar 
shapes, coordination is generally obtainable because of dif- 
ferences in normal current ratings 

When breakers operate up near point of maximum interrupt- 
ing duty, opening times of both low-voltage-feeder and branch- 
circuit protection may be so nearly instantaneous that coor- 
dination is impossible. It is for this reason that various 


This is modern metalclad switchgear: 


An assembly of mcin units and auxiliary compart- 
ments with: (1) all parts enclosed in grounded metal 
(2) grounded metal barriers to isolate secondary con- 
trols and wiring from high-voltage primary devices, 
and primary units from each other (3) removable- 
type circuit breaker having self-coupling primary 
and secondary disconnecting contacts and a mech- 
anism for moving it physically between connected 
and disconnected positions (4) interlocks for safe 
operation, proper sequence. 
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schemes have been worked up to provide selective tripping 
of such devices. For example: A definite time delay is often 
introduced into the opening of a low-voltage breaker at a 
high fault-current level to give branch-circuit device enough 
time to open if fault is in branch. 

It was specifically this problem that resulted in recent 
development of more accurate adjustable series-trip elements 
for low-voltage air breakers. Since their entry into breaker 
field, it is usually easier to coordinate characteristics. 

Tripping characteristics of a breaker necessarily form a 
band rather than a line. It's defined by a lower ampere-time 
value below which the breaker will reset and not trip, and an 
upper value representing maximum time required for breaker 
to open circuit for a given flow of current. Usually, if a ratio 
of 2:1 exists between tripping-current value of larger breaker 
and smaller, the smaller trips before larger breaker is un- 
latched. 

Network Protection. In a secondary network system, main 
substation breaker is the network protector. This automati- 
cally opens only on reverse power flow. To get backup protec- 
tion for network protector in case it fails to open, fuses are 
usually incorporated as part of the network protector. Three 
fuses generally provide overcurrent protection against cur- 
rents greater than 2.5 times transformer rated current. i 

Network relay that trips protector is an induction-type 3- 
phase directional power relay. An overvoltage reclosing fea- 
ture is generally incorporated in modern network relays to 
initiate automatic reclosing of protector when proper voltage 
supply is restored to secondary substation. 
Secondary-Selective Systems, Coordination ef tripping char- 
acteristics of low-voltage feeder breakers and those in trans- 
former leads is exactly the same as problem met in simple 
radials. Exception may come when all load is carried by one 
transformer, as would be the case with a single-ended sec- 
ondary unit substation. 

When substation is operated with one transformer, an added 
breaker is often placed between main primary breaker and 
low-voltage feeder breakers. Then if bus-tie trips automatically 
on overcurrent you avoid difficulty of getting selective opera- 
tion of main, bus-tie, and low-voltage-feeder breakers. 
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3) b circuit interruption: breakers 


For top protection, each breaker should have enough 
interrupting capacity to handle available short-circuit 
currents at its point in the circuit. Also, breakers in 
series should have time discrimination so any fault 
at far end of string will be isolated by nearest breaker 
and service maintained to remaining loads. When 
you specify both adequate interrupting capacity 
and time discrimination, you have the recommended 
selective tripping scheme. 


selective In sketch, right,C 


would be, perhaps, a motor feeder Y 
breaker with tripping elements having @ 
both long time-delay (for motor-starting 


duty and overload protection) and in- 


A 


But many engineers find it hard to justify cost of 
selective tripping on some low-voltage circuits. So 
they specify breakers in cascade. Then only breaker 
closest to source has adequate interrupting capacity; 
those down the series string are applied beyond their 
ratings. If a heavy short occurs, even beyond last 
breaker, main breaker may trip out, killing all serv- 
ice. Where properly applied (below), cascading is 
practical but not generally recommended. 


cascade Breakers are con- 


nected in cascade simply as a way of 
cutting first cost. It's possible for two or 
all three breakers in cascade to open if 
fault current is severe. Since smaller 


stantaneous characteristics (for short cir- 
cuits) Breakers B and A would have 
tripping elements with both long and 


breakers are backed by those with high- 
er interrupting rating, their life depends 
on backup breakers coming to the res- 


short time-delay characteristics, time 
delay for A being longer than B 
Time-delay feature provides needed 
time for short-circuit current to trip 
breaker farther down the line first. Thus, 
breaker A would trip only for a fault 
between A and B. Breaker B would op- 
erate only for a fault between B and C 
For a selective tripping system, each 
breaker must have an interrupting rating 
equal to or, better still, greater than 
available short-circuit current at point of 
application. Also, all breakers, except 
those with instantaneous tripping ele- 
ments, such as those farthest from power 
source, have a short-time (30 cycle) rat- 
ing equal to or greater than available 
fault current. Then, so current-time char- 
acteristics will not overlap for adjacent 
breakers, current ratings must be select- 


cue. But where two or more beakers 
operate at same time, in series, individ- 
ual stresses are less than if each opened 
alone. This is considered in cascading 
breakers. Makers recommend electrical 
operation for cascaded breakers. 

Where cascading is adopted, power 
engineers have each breaker in setup 
inspected after tripping on a heavy fault, 
before reclosing. Heavy fault current 
may have damaged breaker so even 
normal current couldn't be carried 
safely. 

Cascading is usually limited to three 
steps of interrupting rating. Breaker near- 
est power source, A, must have ade- 
quate capacity. Breaker next lower in 
cascade, B, may have | interrupting 
rating required by maximum available 
fault current, one farthest from source, 


ed with a ratio of at least 2:1 to prevent 
false tripping. 

Selective tripping has become a must 
for essential circuits—such as _ those 
supplying power-station auxiliaries 


C, may have !4 maximum rating. 
Before adopting cascading, weigh care- 
fully the disadvantages of reduced se- 
lectivity, restricted interrupting-duty cy- 
cle, and some additional maintenance. 


Weigh cascading’s many disadvantages; don’t let price tag alone rule your decision 


Cascading is far from ideal in breaker application. But seeing 
that it's with us, and widely used today in industry, make sure 
you know all the facts, before you choose 

In a cascade hookup, total kva of connected synchronous 
motors should not exceed 25% of supply transformer or gen- 
erator kva. Main breaker A should be set to'trip when current 
through breaker B reaches 80% of its interrupting rating. This 
insures that main breaker will operate whenever short-circuit 
duty exceeds interrupting rating of breaker B 

Another general practice of power engineers using the cas- 
cade scheme is to select breakers from the same maker, to be 
sure they have similar characteristics 
Molded-Case Breakers. Is it wise to cascade them? Tests have 
been made by various manufacturers to answer just that 
question. Tests were independent but results were in substan- 
tial agreement. Conclusion: Molded-case breakers shouldn't 
be used in cascade arrangement. Here’s why 

Various types and sizes of molded-case units were tested 


and nearly all those cascaded were damaged—covers broken, 
contacts and operating mechanism destroyed, etc. So there's 
general agreement that molded-case breakers should be used 


within their interrupting capacity limits, not cascaded 


Cascading Disadvantiges. Forgetting initial cost for a moment, 
look into major limitations of cascaded arrangement. Realize 
that, although you had reliability ard service continuity up- 
permost in mind when you selected a circuit arrangement 
(pp 88-91), these values can be cancelled quickly with cas- 
cading. Unlike the selective-tripping scheme, whenever a 
feeder fault draws current greater than 80% of interrupting 
rating of feeder breaker, main breaker will trip. Then service 
to all feeders served by main breaker is lost and will stay lost 
until main breaker is reclosed. 

In brief, cascading is being used and proving satisfactory 
in many industries. Your job is to weigh its disadvantages 
against its lower initial cost and determine which of the two 
tripping arrangements fits your over-all needs best. 
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3/ C | <ircuit interruption: fuses 


A generation or so back, the fuse vs circuit breaker 
question was often discussed. But the breaker has 
since been developed to a point where few engineers 
will question its place in circuit protection. 

In recent years, however, the fuse has moved into 
the major league in the low-voltage field. Back of 
this move is the high-interrupting-capacity fuse. It 
uses a silver element surrounded by silica, has in- 
terrupting capacities in line with the needs of modern 


¥ 


Simplest of fuses has but a single ele- 


single-element | dual-element 


Here fuse link copes with heavy over- 


plants. Its chief boast is that it will interrupt a short 
circuit before current reaches the dangerous values 
possible. Some fuse manufacturers look on it as an 
“anticipator’’. 

On this page and next, you'll find information to 
help you seek proper spots in your plant for this fuse 
type. Since there is far from firm agreement on where 
it fits best, final decision, as always, rests on your 
good engineering judgment. 


high-interrupting 


High-interrupting-capacity fuse is a 


ment. On a heavy overload or short 
circuit, weak spots in the link are sud- 
denly heated to a high temperature and 
vaporize. Because length of these weak 
spots is relatively short, any arc formed 
would continue. But arcs are in series 
and voltage across each is low, so arc 
is stopped and circuit opened. Only one 
weak spot may open on minor overload. 


loads and short circuits, while a thermal 
cutout takes care of sustained over- 
loads. Current flow generates heat in 
link. With minor overloads, where there 
is ample time for thermal conduction, 
heat is carried into thermal cutout in 
fuse center. Fusible alloy melts at prop- 
er point, permitting interrupter to move 
under spring tension and open cifcuit. 


tube with silver elements in silica filler. 
Silver is used because: (1) Conductivity 
is not impaired by continuous operation 
or current surges yielding temperatures 
just under melting point. (2) Having low 
specific heat, silver can be raised to 
vaporization faster. (3) Its vaporization 
temperature is much below temperature 
at which the vapor readily ionizes. 


High-interrupting-capacity fuses offer sound low-cost protection 


A high-interrupting-capacity current-limiting fuse is designed 
to open a short within the first quarter cycle, before serious 
damage can be done. This fast microsecond action in face of 
high available short-circuit currents (up to infinity) finds new 
spots in industry for this fuse type. 

Magnetic stresses circuit equipment must stand are a func- 
tion of actual “let-through’” current squared. Thermal stress, 
or equipment heating, depends on let-through current squared 
multiplied by clearing time. Tie these thoughts to the sketch 
above and you'll see how current-limiting action of this fuse 
holds in check the dangerous effects of a heavy short. 

A symmetrical short-circuit is sketched above. But if the short 
hit at time zero, dc component would give an asymmetrical 
wave about a displaced higher-value axis. 

Curve to right is plotted for available fully displaced rms 
amperes (asymmetrical or total rms amp). This is on the basis 
that maximum offset rms amp equal symmetrical amp multi- 
plied by 1.4. Curves are peak let-through values. 
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peak let-through omp 


5000 10,000 50,000 100,000 a 


available fully disploced rms amp (1.4 x symmetrical rms) , 
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The shortcomings of the Underwriters dc fuse test have been 
known for years. If a fuse safely interrupts 10,000 amp dc it is 
approved. In this test, criterion of success or failure is the 
actual physical condition of the fuse after the test and whether 
it would create a fire hazard. 

But how would an NEC fuse act in ac circuits capable of 

delivering 50,000, 100,000 or 150,000 amp? To get an answer, 
one of the leading fuse manufacturers ran tests on 250- and 
600-v dual-element fuses. Test circuits were capable of de- 
livering peak currents up to 235,000 amp at rated fuse voltage. 
Table, right, shows results. Fuses cleared the shorts without 
igniting readily flammable material placed around the fuses. 
There was comparatively little noise. 
High Capacity. Above test is mentioned as a long-awaited 
step in the direction of determining the proper place for fuses 
in our modern high-capacity circuits. Meanwhile, today's 
power engineers look beyond the NEC fuse. 

They're watching with interest application of the newer 
high-interrupting-capacity fuses. In the opinion of many power 
engineers queried, such fuses lose their major benefit — 
current-limiting action within the first quarter cycle — if larger 
sizes are used. Some hold their top figure mighty low — in the 
200-amp range. Against this should be set the opinion of many 
leading consulting engineers who feel the high-rupturing 
fuse, even at higher ratings, offers sound circuit protection 
at low cost. 

Applications. There are basic applications that aren't ques- 
tioned. Example: where molded-case breakers are inadequate 
and larger breakers are too bulky and expensive. And with 
the passing of time, the high-interrupting fuse will find its 
proper niche. Of many reported installations (see three 
below), only the seasoning of experience can determine the 


Here are a few typical recent applications of new high-interrupting-capacity fuses 


: 

g 


fuse rating, amp peak amp Clearing time, sec peak voltage 


30 8,600 0.0005 410 
60 10,900 0.0011 39 
100 28,000 0.0018 650 
200 50,000 0.0020 840 
400 87,000 0.0040 1260 
600 126,000 0.0052 1280 


most suitable. In the meantime, the fuse is doing a job, and 
doing it well when applied with appreciation of the limitations 
of fuses. From the interest shown by power engineers we can 
safely predict the fuse will find wider application in the future. 

In any installation of high-interrupting fuses, check that 
plant electricians don't slip standard NEC’s in their place 
when one blows. This is a strong temptation, since many of 
the fuses are interchangeable. It would be a sound move for 
the industry to adopt early standards for high-rupturing-fuse 
holders that would prevent such substitution. 

This fuse may have more far-reaching effects than dmnite 
acting as a circuit protector. Since it acts to prevent passage 
of large amounts of short-circuit current, the physical size of 
the fuse itself, the holder, entrance service switches, motor- 
starter switches, may be materially reduced. Right now the 
fuse people are working in this direction. 


Backing up small circuit breakers, 
where load is tapped from a high-capa- 
city bux, is one of many use:. There are 
two otlier alternatives that would also 
give satisfactory results: (1) Install an 
adequate breaker — but this may be 
impractical because of space restric- 
tions and cost. (2) Use reactors avail- 
able as part of motor-starting unit. 
When high-interrupting fuse is used 
this way, select it on basis of disaster 
insurance — to blow only on a heavy 
short circuit. Breaker should handle any 
reasonable overloads and switching. 


High-interrupting fuses have heen used 
between sections of bus duct connecting 
several substations in parallel on low- 
voltage side. In one case, four sub- 
stations, each rated 750 kva, were par- 
alleled through low-impedance bus 
duct. Feeder taps to distribution panels 
in production area were uniformly 
spaced along the bus. 

Paralleling bus duct helps equalize 
load among subs. But since high-inter- 
rupting fuses are cut into bus duct line, 
possible short-circuit current through 
secondary switchgear is reduced. 
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Protection of existing switchgear and 
control centers is another way these 
fuses are applied. Example: where an 
added feeder from the utility raised pos- 
sible short-circuit currents to a value 
beyond interrupting rating of installed 
breakers and control centers. This fuse 
use can be a sound low-cost solution 
provided fuses selected are really cur- 
rent-limiting in sizes used. 

Other engineers interviewed feel such 
an answer is only temporary. It still 
leaves switchgear, often old, that lacks 
safety and reliability of modern gear. 
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putting electricity to work 


1 Motors. Better insulations and steels give more motor per 
pound. Choice of enclosure type becomes more important. Mag- 
netic amplifier off to fast start as need for regulated systems grows. 


2 Centralized Control. For many plants, modern packaged con- 
trol centers of several types offer economy, flexibility. But in 
others best bet is local control with bus duct feeding the loads. 


34 De Sources * Lighting. With growing use of dc, the spot- 
light swings to conversion devices, particularly new designs. Im- 
proved fixtures and light sources yield greater over-all economy. 
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] motors: characteristics 


With new insulations, steels, designers obtain more motor per lb 


With 85% of industry's machines powered by motors, 
changes in practice have wide significance. One is 
a swing to full-voltage starting, even for motors up 
to 3000 hp. This means simple, less-costly control, 
less maintenance. But before adopting it, check your 
generating equipment or utility supply to be sure it 
can handle the starting currents 

Another trend: Growing use of adjustable-speed 


Today’s frames pack more hp 
For the time being, this NEMA rerating of motors is confined 
to integral sizes to 30 hp. How did it come about? Remember, 
many motor frame sizes used today were established 25 
years ago During that time there have been two significant 
advances: better insulations and better lamination materials 

Motor insulations, based on 1929 standards, included cotton- 
covered wire, paper and cotton slot and phase coverings 
Impregnating varnishes were made of natural resins, oils and 
solvents. So to get suitable dielectric strength, a considerable 
mass of insulation was needed 

Insulations today incorporate synthetic materials. For ex- 
ample, today’s synthetic-resin coating on wire is thinner but 
offers higher resistance to leakage than the old double-cotton 
covering. Synthetic materials in slots, between the phases 
and in lead protection, are doing an all-around better job 
Synthetic varnishes more thoroughly impregnate, bind and 
protect the windings 

Thus synthetics mean less insulation mass is required. Less 
mass of insulation means more copper can be put into a 
stator slot. Right off, this gives a stronger magnetic circuit 
But a big secondary advantage is in heat transfer. Less mass 
of insulation means greater heat transfer from copper through 
to the iron and off to the cooling medium 

Better lamination materials give reduced iron loss. These 
rerated motors will operate at higher flux densities, meaning 
less iron required for a given horsepower 

But while frame sizes come down, shafting sizes hold the 
same. Why? There have been no comparable advances in 
shafting design and materials, so more output from a given 
frame size means a proportionately larger shaft 

This NEMA rerating is a recommendation only, so all manu- 
facturers don't have to adopt it. But they will. To you, rerating 
will mean need to stock additional renewal parts and some 
additional motors during the transition period. Will you get 
the same degree of liberality in design? Yes. More horse- 
power is being packed into smaller frames, but each motor 
will hold to all existing NEMA performance standards cover- 
ing torque, starting current, temperature rise, etc 


For most jobs, ac motors suit 
To get the proper perspective on today’s motor picture, 
remember that the ac polyphase induction moto: is used in 
9 out of 10 industrial applications. This group includes the 
ever-popular squirrel-cage, the wound-rotor, and the adjust- 
able-speed commutator motor. The squirrel cage is the grand- 
daddy and the widest used. In one form or another, it drives 
more machines in industry than any other motor type. It is 
simplest in construction, has fewest wearing parts. This boils 
down to low maintenance and low first cost 

The usual squirrel-cage motor runs at constant speed. The 
‘multi-speed’ type has additional windings, permitting it to 
operate at two or more fixed speeds. Whatever the speed, it 
is held reasonably steady regardless of load changes. And 


equipment and de motors meets the precision and 
production-volume demands of modern machines. 

Perhaps most important: Motor manufacturers 
pack more horsepower into each pound of motor. 
This has been going on for years. But, as of Jan. 1, 
1954, you'll see the first trickle of new NEMA rerated 
motors coming into industry. Some will fit twice as 
much horsepower into the same sizes. 


because most industrial machines do run at a constant speed, 
the one or more fixed rates available from a squirrel cage 
make it suitable for many applications 

The second polyphase induction machine is the wound- 
rotor, often called the slip-ring type. Speed can be adjusted 
but will vary with load when far below rated speed. The 
wound-rotor type fits on a conveyor drive, for example; torque 
can be increased or decreased to meet changes in the load. 
Keep it in mind also on power systems with limited capacity; 
it provides high starting ability with low inrush current. 

Third in the polyphase induction group is the adjustable- 
speed commutator motor. Although little used compared to 
its brothers in the induction group, this motor offers a speed 
variation of about 4:1 for continous operation and over 20:1 
for intermittent operation. This type often takes the place of 
a squirrel-cage métor combined with an adjustable-speed 
mechanical transmission 

When it comes to synchronous motors, we find most of them 
driving heavy machines. They can start and accelerate even 
the heaviest loads, pull them at constant speed. About 500 
rpm is dividing line between so called low and high speed. 

Many plants today are specifiying synchronous motors with 
0.8 leading power factor for all big drives. In addition to 
constant speed and power factor improvement, synchronous 
motors are also used because: (1) they often cost less than 
other motors when properly applied (2) they offer a power- 
cost saving. This results from high efficiency — up in the 93 
to 97% range. But when examining the high-efficiency angle 
keep in mind the somewhat greater maintenance resulting 
from dc excitation, brushes, slip rings and rotating field. 


For speed control, de gets nod 

Where an ac motor won't do the job satisfactorily, consider 
a de motor. They are premium priced products, especially in 
larger sizes. But they offer topnotch adjustable speed, effective 
and simple control of torque, acceleration and deceleration. 
Even with limitations of a commutator they can and do 
handle tough duty cycles. 

Yes, the de motor is growing rather than slipping. Need for 
critical speed adjustment in continuous processes often finds 
dc motors operated in tandem with speed of each unit chang- 
ing proportionally over a wide range. 

Speed can be adjusted in the de motor in two ways. Arma- 
ture voltage can be varied, or you can vary field current. 
In some cases, both are varied. Raising armature voltage 
speeds up the motor, raising field current slows it. 

A few words about de motor size: Rule of thumb says that 
maximum economical size is not exceeded as long as product 
of horsepower and speed is less than 1.5 million 

Voltage-wise, think in terms of 250 volts for units up to 250 
hp, 600 v for 600 to 1000 hp, 700 or 900 v above 1000 hp. 

Where do you get the dc voltage? A close tally today shows 
that 95% of all de motors operate from ac systems, through 
conversion equipment (see pp 120, 121). 
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synchronous speed, rpm 


utilization 


Synchronous or induction? 

i:ieeme 1200 | 900 One of today’s big motor questions is when to use a syn 
hronous unit and when an induction. Here's the thinking 

ake Synchronous motors can be used for any’ application a 

NEMA design-B squirrel-cage will handle. But whether a 

synchronous should be used is another matter. Cost-wise, 


synchronous 


here's a handy rule: Synchronous motors are less expensive 
than squirrel-cage if rating exceeds | hp per rpm. But this 


doesn't take into account the highe- power factor and effi- 
ciency of the synchronous motor. These two factors alone are 
mighty important in low-speed motors (450 rpm or less), where 


pf and efficiency of squirrel-cage motors are poor 
For especially low starting kva, when controllable torque, 
kva or variable speed is wanted, either a wound rotor or a 


es) constant-speed motor and slip coupling may be used. Power 


factor and efficiency of today’s 3600-rpm squirrel-cage motors 
are good. And this holds too for 1800 rpm. So unless pf im- 
provement is especially important, squirrel-cage motors are 
logical first choice. But rarely will you find induction motors 
doing a good job below 500 rpm because of low pf and effi- 
ciency; synchronous motors, with leading or unity pf, show 
good efficiencies down to 72 rpm 


synchronous or induction 


motor rating, hp » 


& What about leading-power-factor motors? They're generally 


less efficient than unity-pf. But they do double duty. Use them 


: ¥, in your plant when: (1) you need power-factor correction 
a (2) you want motors to handle exceptionally high starting, 


pull-in or pull-out torque 


summary of motor characteristics and applications 


dc and single-phase motors 2- and 3-phase motors 


Speed Starting Breakdown Speed Speed Starting Breakdown 
Regu! ation Control Torque Torque Applications Regulation Control Torque Torque Applications 


SERIES GENERAL-PURPOSE SQUIRREL-CAGE (Design B) 


Varies inversely Zero to maxi- | High. Varies as High. Limited | Where high starting torque is re- Drops about 3% | None, except 150% of ful! load 200% of full load Constant-speed service where 

as load. Races mum depend- | square of voltage. by commuta- quired and speed can be regu for large to 5% multi - speed for 2pole to starting torque is not excess- 

on light loads | ing on control | Limited by com tion, heating | lated. Traction, bridges, hoists, for small sizes | types, designed | 105% for 16-pole ive. Fans, blowers, rotary 

and full voltage and load mutation, heating and line ca@ | gates, car dumpers, car retarders for 2 to 4 fixed designs compressors, and centrifugal 
line capacity pacity speeds pumps 


SHUNT HIGH- TORQUE SQUIRREL-CAGE (Design C) 


Drops 3 to % Any desired | Good. With con High. Limited Where constant or adjustable Drops about 3% | None, except 250% of full load 200% of full load Constant-speed where fairly 
from no load to range depend- | stant field, varies by commute speed is required and starting for large to 6% | multi - speed for highspeed high starting torque is required 
full load ing on design, directly as voltage tion, heating | conditions are not severe. Fans, for small sizes | types, designed to 200% for low- infrequently with starting cu- 
type of system | applied to arma and line ca blowers, centrifugal pumps, con- for 2 to 4 fixed speed designs rent about 550% of ful! load. 
ture pacity veyors, wood and metal-working speeds Reciprocating pumps and com- 

| machines, elevators pressors, crushers, etc. 


COMPOUND HIGH-SLIP SQUIRREL-CAGE (Design D) 


Drops 7 to 20% Any desired Higher than for High.Limited Where high starting torque and Drops about 10 None, except | 225 to 300% of 200%. Will usu- Constant-speed and high start- 
from no load to range, depend- | shunt, depending by commuta- fairly constant speed is required. to 15% from no | multi - speed full load, de ally not stall ing torque, if starting is not 
full load de ing on design, | on amount of com tion, heating Plunger pumps, punch presses, load to full load =| types, designed pending on speed until loaded to too frequent, and for high-peak 
pending on & type of contro! pounding and line ca shears, bending rolls, geared | for 2 to 4 fixed with rotor resis- max. torque, loads with ot without fly 
mount of com pacity elevators, conveyors, hoists | speeds tance which occurs at | wheels, Punch presses, 
Pounding Standsti!! shears, elevators, etc. 


SPLIT-PHASE LOW- TORQUE SQUIRREL-CAGE (Design F) 


Drops about 10% 75% for large to 150% for Constant-speed service where Drops about 3% None, except | 50% of full load 135 to 170% of Constant-speed service where 

from no load to | 175% for small large to starting is easy. Small fans, :en- for large to 5% multi-speed for high-speed full load starting duty is lignt Fans, 

full load | | sizes 200% for trifugal pumps and light-rum.ing for smal! sizes types, designed | to 90% for low blowers, centrifugal pumps 
| small sizes machines, where polvphase is for 2 to 4 fixed speed designs and similar loads 

| not available speeds 


CAPACITOR WOUND-ROTOR 


Drops about 5% 150 to 350% of full 150% for Constant-speed service for any With rotor rings Speed can be re- Up to 300% de 300% when rotor Where high starting torque with 
for large to 10% load depending on large to starting duty and quiet operation, short - circuited , duced to 50% by pending on ex- slip tings are low starting current or where 
for small sizes | design and size 200% for where polyphase current cannot drops about 3% rotor resistance. ternal resist- short circuited limited speed control is re- 
smal| sizes be used for large to 5% Speed varies in ance in rotor cir- quired, Fans, centrifugal and 

for small sizes | versely as load cuit and how Plunger pumps, compressors, 

distributed conveyors, hoists, cranes etc, 


COMMUTATOR-TYPE SYNCHRONOUS 


Drops about S% | Repulsion- in- 250% for large to 150% for Constant-speed service for any Constant | None, except 40% for slow Unitypf motors For constantspeed service, 

for \arge to 10% | duction, none. | 350% for small large to starting duty where speed contro! special motors to 160% for me 170%; 80%pf direct comection to slow 

for small sizes | Brush- shifting | sizes 250% for is required and polyphase current designed for 2 i motors 225% speed machines and where 
types, 4 to 1 at smal! sizes cannot be used fixed speeds 4 Specials up to power-factor correction is re- 
full load velop higher 300% quired 
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Open enclosures handle most of industry’s current requirements 


For virtually all motor types a wide variety of en- 
closures are available. These aim to protect against 
different ambient conditions, reduce maintenance, 
increase reliability and safety 
Open motors draw outside air through vent open- 
ings. It passes over and around windings, cooling 
them. So use open motors only where air contains 
nothing that would insulation. A certain 
amount of “normal” dirt can be tolerated 

All open motors have some form of enclosure, 
varying in size, location and shape of vent openings 
Drip-, splash- and weather-protected motors dis- 
cussed below are most popular of many types. In 
these, the enclosure design is intended to protect the 
motor and its windings 


harm 


4 


In a “guarded” motor, the vent openings are re- 

stricted and located to prevent accidental insertion 
of hand or fingers into working parts. In a ‘‘semi- 
guarded” motor, restrictions apply only to part of 
openings, usually on top half of motor. 
Textile industry fights against its lint problem by 
using totally enclosed nonventilated designs in 
smaller ratings. For larger ratings, many plants now 
use ‘textile motors’ — specially designed open units 
with smooth surfaces and well-rounded corners to 
allow lint to pass through the machine without 
collecting in the vent passages. Some users put 
screens over the vent openings of standard open 
motors, but this can cause trouble unless screens are 
inspected regularly and kept clean. 


|* 


drip-proof 


Today's common industrial motor is of 
open design with drip-proof enclosure 
This is defined by NEMA as one with 
vent openings so constructed that drops 
of liquid, or solid particles, falling on 
the machine at any angle not greater 
than 15 deg from the vertical cannot 
enter the machine directly, or by strik- 
ing and running along horizontal or 
inclined surfaces 

Least expensive, drip-proof construc- 
tion is suitable for clean indoor areas 
elevator penthouses, etc 


splash-proof 


For more protection, splash-proof en- 
closure is designed so drops of liquid or 
solid particles falling on the unit, com- 
ing toward it on a straight line, or at 
any angle less than 100 deg from vertical 
cannot enter directly, or by striking and 
running along surfaces 

This design is intended for 
operating under fairly severe moisture 
conditions. Manufacturers have offered 
them, and some plants have used them, 
for outdoor operation, but trend now is 
to weather-protected enclosure 


motors 


weather-protected 


This low-cost open design for outdoor 
operation has side openings through 
which air travels up into space above 
stator. Rotor fan draws air from this 
chamber through motor windings. Heat- 
ed air discharges through stator vents 
and out through screened, baffled open- 
ings in the base. This tortuous air path 
keeps dust, rain, snow out of windings, 
even when winds are high 

These units have been used down to 
—40 F with thermostatically controlled 
immersion heaters in oil reservoir. 


Weather-protected units prove highly satisfactory answer for ouidoor installations 


Growth of outdoor installations in chemical and petroleum 
industries, and in power plants, brought need for a motor that 
would lick weaknesses of splash-proof type and yet be less 
expensive than enclosed designs. The weather-protected en- 
closure is the answer; experience to date is good 

Ambient air flows through windings to carry away heat, 
as in other open types, but designers have skilfully combined 
baffles, sharp turns, vertical and low-velocity travel so air 
reaching windings doesn’t carry rain or snow. 


Many on-the-job tests show these units stand up well, even 
against rain and snow driven directly into openings by high 
winds. Engineers now apply them for vertical as well as 
horizontal mounting; both types are available 

Is the weather-protected enclosure the last word for out- 
door jobs? Probably for most. But ambient air does pass over 
windings, so corrosive atmospheres can cut life. And where 
hazardous conditions are met, an enclosed motor must be 
used — pipe-ventilated or explosion-proof. 
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Totally enclosed designs cut maintenance, meet tough ambients 


In most industries, trend is to a greater degree of 
enclosure to: (1) assure maximum motor life by pro- 
tecting insulation (2) cut down motor maintenance. 
Standardization. Many plants standardize to some 
extent on TEFC motors. But there’s no agreement on 
whether it pays to settle on one motor enclosure, 
across the board. A majority seems to feel that 
economics calls for matching enclosure to particular 
need. Most plants thus wind up with at least several 
of available types. The exceptions, notably auto- 
motive plants, find standardization cuts maintenance 
and vastly reduces stock of spares needed. 

Widely used ‘enclosed’ types are discussed be- 
low. A number of special types are also of interest: 
(1) The water-cooled enclosed motor, with water- 


$2" 


to-air heat exchanger, handles problems of high 
ambient temperatures. (2) The sanitary motor, total- 
ly enclosed, nonventilated and water-proof, has a 
smooth, crevice-free exterior that can be easily 
cleaned of germ-bearing dirt. (3) The chemical motor 
is a TEFC design with special emphasis on impreg- 
nation and insulation of windings, etc. 

“Price tags” below show relative costs of several 
enclosure types, taking the common drip-proof as 
$1.00. Comparison is for 1000-hp 900-rpm 2300-v 
60-cycle 3-phase motor. Values change in smaller 
sizes, where, for example, weather-protected and 
pipe-ventilated types aren't widely used. In the 5S0- 
hp range, splash-proof would be $1.10, TEFC $1.65, 
and explosion-proof $1.85 (using same base). 


pipe-ventilated 


A pipe-ventilated machine is totally 
enclosed except for iniet and outlet 
duct openings. Connecting ducts admit 
and discharge ventilating air, which is 
circulated by a fan within the motor 
enclosure, or, in many cases, by an 
external blower 

This separate- or forced-ventilated 
type is applied if surrounding condi- 
tions don't supply enough clean, cool 
air. This type of application is of grow- 
ing importance in the petroleum and 
chemical industries 


totally enclosed 


The totally enclosed fan-cooled motor 
(TEFC) has a fan at end of motor shaft 
to circulate air around its totally en- 
closed motor frame. Cooling efficiency 
is increased by placing fins on exposed 
side of the inner frame. Then an outer 
shroud is placed around complete motor 
and fan, enclosing all but the necessary 
vent openings 

This type is becoming more and 
more popular; in‘ many cases, lower 
maintenance and greater reliability 
more than offset higher first cost 


explosion-proof 


This totally enclosed type is designed 
and constructed to withstand internal 
explosion of a specified gas or vapor 
and to prevent ignition of any gas or 
vapor surrounding the motor. 

In applying explosion-proof motors, 
refer to the National Electrical Code, 
Article No. 500, Hazardous Locations 
Class 1, Group A, B, C and D. 

This enclosure is costly, so today’s 
engineers try to avoid need for it, either 
by changing motor location, or by using 
a pipe-ventilated enclosure. 


Pipe-ventilated motors find economical application in industry’s hazardous areas 


In a never-ending search for lower-cost methods, engineers 
now seek to avoid heavy cost of explosion-proof enclosures, 
particularly for large units. The pipe-ventilated design, pio- 
neered in the petroleum industry and now used by others, 
looks like a good answer. Right now, for example, 600- to 
1000-hp pipe-ventilated units smack in the heart of chemical 


or hazardous areas are working with cooling air brought to- 


them through ducts from a source of clean air. Cost com- 
parisons must include ducts and blowers. Where source of 
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clean air isn't too far away, this scheme pans out economically. 

Another possible answer is the totally enclosed gas-filled 
induction motor. Basic idea of this type is to keep gas within 
enclosure at a pressure slightly higher than the surroundings. 
This insures against explosive gases seeping into enclosure. 
A recent example of such an installation is a 3000-hp 1800-rpm 
2300-v 3-phase unit driving an oil-refinery centrifugal com- 
pressor. Keep this scheme in mind as a possible lower-cost 
solution to problems of hazardous or corrosive atmosphere. 
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insulation 


Motor manufacturers snap up each insulation ad- 
vance, always seeking materials with high dielectric 
and mechanical strength. They also look for resist- 
ance to oils, acids, alkalies, and, particularly, to high 
temperatures. And they must have a final product 
of reasonable cost 

User talk centers about thermal ‘‘endurability’’. 
Within rating limits, old standbys, class A and B, 
serve well. Even in face of new materials, over 90% 
of today’s motors are being class-A wound. 
Three reasons are usually given for slow acceptance 
of new H materials, and all are facing change: 
(1) Cost — manufacturers of class H are working to 
pull price into line with class A. (2) Reported phys- 
ical problems of applying — these seem to result 
largely from lack of familiarity and are being cor- 
rected. (3) Human inertia — this tends to disappear 
as engineers learn where and how new materials 
stretch motor life, cut maintenance. 


relotive costs based on motors designed to dass A tem- 
perature limits. if design takes advantage of class H 
limits, frome size is smaller, relative cost is $1.10 


180 class H 
130 class B 
~ 
U 
2 
© 105 class A 
3 


relative motor cost > $1.00 $1.25 $1.60 


Basic ingredients are: (1) cotton, silk, 
paper and similar organic materials 
impregnated or immersed in a liquid 
dielectric (2) molded or laminated ma- 
terials with cellulose filler, phenolic 
resins and other resins with similar 
properties (3) films and sheets of cellu- 
lose acetate and other cellulose deriva- 
tives (4) varnishes (enamels) applied 
directly to conductors 

Class A finds widest use in small and 
medium motors. Minimum life expectancy 
is 7 yr when operated at 105 C. Remem 
ber this general rule: Life expectancy 
halves for each 8 to 10 C increase in 
temperature. Also remember: Operating 
temperature is that of hottest spot in 
motor — anywhere from 10 to 15 C higher 
than that measured by thermometer at 
winding or magnetic core. 


This includes mica, asbestos, glass 
fibers, and similar inorganic materials 
in built-up form, with organic binding 
substances. A small portion of class A 
material may be used for structural pur- 
poses only. But where so used, electrical 
and mechanical properties of insulation 
must not be damaged when temperature 
reaches top value allowed by class B. 
Experience shows temperature endur- 
ance of different class B materials varies 
widely depending on percentage of 
class A materials used, and degree of 
dependence placed on organic binder 
for maintaining structural integrity. 

Use of Class B is growing in large 
motors, and among ‘'specials’” such as 
railway and steel-mill motors. Life ex- 
pectancy is 7 yr at 130 C. Remember: 
Temperature rises as square of current. 


This newcomer is simply class B insula- 
tion with a binder of silicone compounds 
or other materials with equivalent prop- 
erties. Or, it may take the form of sili- 
cone compounds or similar materials in 
rubbery or resinous form. Plastics, even 
synthetic fibers like Dacron, now get a 
whirl as electrical insulators. 

Boasting an allowable hottest-spot 
temperature of 180 C (even though Navy 
specs list 200 C as allowable), class H 
finds increasing use in jobs involving 
high ambient temperatures and extreme 
duty cycles or load conditions. What life 
can be expected? Latest tests indicate 
at least 7 yr of continuous operation at 
hottest-spot temperaiure of 220 C is 
needed to reach minimum thermal life. 
At the more modest level of 180 C, test 


data show a life expectancy of 60 yr. 


Advent of class H insulations tends to put emphasis on re- 
sistance to high temperature. This is mighty important, but 
remember a good insulation has other qualities, outlined 
above. Make sure you come up with a well-rounded answer. 
Class H enters its own, as you might expect, where high op- 
erating or ambient temperatures can't be avoided. Example 
Work schedules in a large foundry forced an overhead crane 
to make more, shorter trips. This kept it closer to the furnace 
Heat actually limited life of overworked crane motors to about 
20 days. Space limits ruled out larger units. By rewinding with 
class H, the three motors, rated 15, 30 and 50 hp, have stood 
up for over 2 yr to date. This rewinding cost about $370 more 
than if class B had been used. 

Across industry today, class H is being used to advantage 
in many places 
frequent outage 


where overloads are responsible for 
where high ambients limit life of class A 
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Where and how would high-temperature insulation pay off in your plant’s motors? 


or B motors .. . where rapid reversing causes frequent and 
premature failures... where motors give trouble because of 
excessive moisture ... where cost of downtime is prohibitive. 
Many of these class H applications are like human use of 
miracle drugs. After trouble symptoms flare, we turn to them 
for rescue —and they do the job. But many times, advance 
planning would keep the emergency from arising. 
An era of “hot” motors — is that what we're moving into now 
that high-temperature insulations are here? Hardly. Operating 
men shy away from working accessible motors at top tempera- 
ture limits. The full temperature advantage of class H will, 
in general, be realized only where space is at a mighty high 
premium or ambient conditions largely dictate operating tem- 
perature. Keep in mind that it isn't only insulation that must 
stand high temperatures — so must bearings and lubricants. 
Silicones are likely to come to the rescue here, too. 
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Adjustable-speed drives find ever wider use 
as an important tool for speeding production, 
making better use of each machine as de- 
signs and models change. 


Power sources for many drives still use ward- 
leonard system but with modern refinements. 
All-electronic schemes are also used. 


Automatic regulation of machines through 
feedback control systems gains in importance 
as ‘‘continuous-process” idea grows. 


Magnetic amplifiers — simple, rugged, easy- 
to-maintain — are making significant con- 
tribution to automatic regulated systems. 


/ 


Need to get the most out of each production machine 
puts emphasis on industrial motor-control systems. 
And success of any major move to automation hinges 
on continued improvement of electrical control. 
Two broad types of contro! are: unregulated or non- 
feedback, and regulated or feedback. In unregulated 
systems, discussed below, control may be manual or 
automatic but is not a function of load. This contrasts 
with regulated systems described on next two pages, 
where the regulating signal is an impulse received 
from the load. 

A feedback regulating system (1) measures the 
controlled variable (2) compares magnitude of the 
variable with a reference input which is the desired 
value (3) amplifies the operating signal so control 
elements may produce a big-enough correction. 

Among unregulated adjustable-speed systems, the 
more-than-50-yr-old ward-leonard method still serves 
well. A modern touch has been added: many of the 
control features are handled electronically. 
Automatic regulation, growing in use as the con- 
tinuous-process idea expands in industry, is served 
by four basic schemes. Now the magnetic amplifier 
holds the limelight. But remaining three schemes — 
rotating amplifier, all-electronic and electro-mechan- 
ical — will continue to serve, since each has fea- 
tures of cost, size, or speed of response that make it 
particularly adaptable to some specific problem. 


Even in simpler forms, adjustable speed promises higher output 


Some engineers feel an immediate 10% 


boost in machine output would result if 
all constant-speed machines that could 
profitably use adjustable speed were 
changed over. The figure can be ques- 
tioned, but not the idea. Industry as a 
whole is fast realizing the potentials 
of adjustable speed. Payoff generally 
comes in: (1) bigger variety of goods 
produced faster (2) machines 
needed for a wider range of operations 
Simple dc motors form a broad base for 
the whole electrical adjustable-speed 
picture. They aren't bowing out, as we 
used to think, but find new uses because 
of hard-to-beat speed-variation features 
Where a dc source is readily available, 
desired speed variation can be had 
through field or armature control. While 
in today’s plants a readily available 
source of dc is still the exception, mod- 
ern rectifying equipment (pp 120, 121) 
makes conversion easy. 

With dc on tap, or with adjustable- 
speed ac motors fitted with control com- 
ponents, stepless speed variation during 
operation is readily possible. 
Applications. A number of relatively 
simple control systems, not employing 
automatic feedback regulation, will 
handle a variety of industrial jobs. De- 


fewer 
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sired speed may be preset or manually 
regulated. Typical are machine-tool 
drives, where speed adjustment com- 
pensates for differences in materials and 
depth of cut. Often a 4:1 speed range is 
adequate. 

Crane, hoist and elevator drives call 
for not only a wide speed range but also 
fairly accurate speed settings in face of 
widely varying torque demands. Planers 
and reversing mills are applications 


4) 20.1 
nominal speed range 
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where a big premium is placed on mini- 
mum reversing time. Actual speeds may 
be preset, as on planers, or controlled 
by an operator, as on blooming mills. 
In both cases a wide speed range is 
needed, often as much as 40:1. Boiler 
draft fans are another familiar example 
of adjustable-speed drive. They may be 
adjusted manually, but in modern plants 
are more apt to be regulated by the 
combustion-control system. 


ward-leonard system with electronic control 


utilization 
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regulation 


reference 


control 


Ly 


magnetic amplifier 


This truly simple device for amplifying voltage and current 
has three elements: rectifier, wire, magnetic steel. Basically, 
it's a way of putting variable impedance in an ac circuit 
Dry-type rectifier, in series with load, converts amplifier’s ac 
output to dc, fed to a motor or generator field 

With control winding inactive, load current is restrained 
from flowing through load by high impedance in magnetic 
amplifier. This is very high when core is magnetically un- 
saturated. But when saturated, amplifier impedance drops 
way off, allowing load current through 

Amplifier action thus centers on control of core’s magnetic 
saturation. And that’s what the control winding accomplishes 
For instance, when no power is to be delivered to the load, 
it's only necessary to apply just enough current to control 
winding to assure that magnetic flux level never gets to satu- 
ration. And to deliver any particular level of power to the 
load, it’s only necessary to ‘reset’ magnetic flux to an ap- 
propriate level by changing control current. Amplification 
comes about since actual power needed to reset magnetic 
core is minute compared to power voltage delivers to load. 


de generator 


ac input 


In contrast to a magnetic core, this regulator uses vacuum 
and gaseous tubes to amplify. Surface disadvantages center 
about the unpredictable life of components. But electronic 
regulators handle jobs that would be tough for other units. 
They can operate from weak signals and can be built for high 
gain and fast speed of response. This combination means they 
can regulate to greater precision if need be. And electronic 
regulators are flexible, readily lending themselves to tough 
circuit requirements. 

Even though gain and speed of response exceed those of 
the magnetic amplifier, the latter fills most needs in the power 
field, where high gain and fast response are not generally re- 
quired. No doubt, too, human nature has had a hand in 
holding back some applications — an aura of mystery still 
surrounds electronics amcng the uninitiated. And some op- 
erating problems with tubes, capacitors, etc, were reported. 

Typical of applications these units have found are those 
in the steel industry. Here, some regulators must ‘see’ and 
photoelectric cells are used in the control circuit. In rod mills, 
precise and fast-acting regulation is vital. 


Simple and rugged magnetic amplifiers loom large among regulating devices able to... 


The magnetic amplifier will play a sig- 
nificant part in industry's march toward 
automation. Crystal gazing? Hardly. 
Theory of the magnetic amplifier has 
been known for years. Its appearance 
as a “new” regulating device grows out 
of recent improvements in magnetic and 
rectifying materials. 

Regulators hold a key spot in today’s 
industrial scene. Let's look at some of 
the jobs they do. Regulators are largely 
responsible for present operation of 
tandem rolling mills at 7000 fpm, paper 
machines at 2500 fpm and machines 
spinning man-made yarns gt 6000 fpm. 
Just ten years ago, these figures were 
3500, 1500 and 1500 fpm for rayon, only 
synthetic fiber at that time. Yet quality 
of product isn't being sacrificed; in fact 
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it's usually improved. Most important: 
Number of men needed to operate a 
processing line or machine doesn't go 
up with speed, so higher speed means 
lower unit labor costs and hence lower 
product cost. 

Speed alone isn’t enough. Accuracy 
is essential. Cold-rolled steel must be 
held within + 5%, paper within + 4%. 
If they are to dye successfully, diameter 
of synthetic-yarn filaments must be held 
within + 1%. At the same time, many 
of these processes demand that speed 
be held to + 1/10th of 1%. 

Amplifier Requirements. To rate a nod 
from industry, an amplifier for control, 
like any electrical unit, must pass in- 
spection on several counts. First, it must 
be simple, easily understood by the 
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plant men who have to live with it. It 
must be rugged and reliable, capable 
of foolproof service for many years. 
Maintenance needs must be pared to 
barest minimum. Unit must do its job 
from the beginning without long and 
tedious adjustments by factory experts. 
From where we stand today, the mag- 
netic amplifier rates high on all these 
points. It has no bearings, commutator, 
brushes, electronic tubes, or moving 
parts. Field experience sc far shows 
that the few simple adjustments made 
at time of installation generally last. 
Potential applications pop up at almost 
every turn in the growing maze of in- 
dustrial-drive systems and special con- 
trols. Right now magnetics are being 
used to regulate such quantities as 
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Automatic feedback regulating systems give precise, wide-range ... : 
power winding input 
| de generator 
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The amplifying medium here is a rotating de machine — 
basically an adaptation of a ward-leonard control system 
consisting of a motor-generator set and a driven motor. The 
generator is a special design giving a high degree of amplifi- 
cation. One type (not shown) has field exciting short-circuited 
armature. Armature current sets up cross-magnetization much 
higher than the normal field. A second set of brushes, set 90 
deg from the normal short-circuited brushes, delivers power 
proportional to cross-magnetization. In some designs, amplifi- 
cation from field-circuit input to armature output is 10,000 to 1. 
This scheme has served for regulating jobs calling for a 
wide variation in speed combined with precise speed control 
Accuracy is limited by motor inertia. Inherent ability to be 
reversed permits ‘forcing the fields’, a technique used to kill 
fields rapidly. Many applications where rotating amplifiers 
were favored are now being handled by magnetics. But 
unique advantages high power output circuits and ability 
to handle repeated reversing keep rotating amplifiers in 
the running. Since they are basically rotating de machines, 
their servicing is well understood by plant operating men. 


... fast-response control required for today’s continuous processes 


electro-mechanical 


Solenoid or torque motor is at heart of this regulator. Unit 
converts electrical signals into mechanical motions which, in 
turn, change resistance in field circuit of the machine con- 
trolled. As sketched above, the reference is a spring and 
linkages. In combination, they form a fixed mechanical bias 
for the regulator. Signal is voltage from regulated source. 

This voltage supplies power to the solenoid. Its pull bal- 
ances pull on reference spring. This means a small change 
in solenoid ampere-turns can swing the regulator over its 
entire range. Solenoids generally used have a straight-line 
plunger motion but some use a rotary motion. Application 
shown above has the regulated variable resistor in the shunt 
field of the machine being controlled. 

The well-known rocking-contact-type voltage regulator falls 
in this class. Here the job is usually to maintain constant out- 
put voltage of a generator. The generator voltage is the signal 
applied to the solenoid coil. The general drawback to this 
type of regulator is that control is stepped, rather than infinite- 
ly stepless as in other systems. Its big advantage, and a real 
one for some jobs, is low first cost 
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. control any factor of machine output that can be translated into a signal voltage 


speed, voltage, wet tension, power, 
frequency and position. In short, any 
quantity that can be translated into volt- 
age or current 
Major use of magnetic amplifiers is in 
speed regulation. Both tachometer feed- 
back and counter-electromotive-force 
systems are used, according to the ap- 
plication and the accuracy desired. 
Tachometer feedback uses a pilot gen- 
erator to cue the regulator 

Speed of a de motor is proportional to 
the counter emf. Thus a counter emf 
regulator can be designed that uses 
current and voltage signals. Typical ap- 
plication is found on tandem mill in steel 
industry. Here the regulator forces vari- 
ous stands of the mill to operate in syn- 
chronism as the mill accelerates from 
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standstill to operating speed Counter 
emf of each motor is matched to a mas- 
ter or reference voltage. This reference 
voltage is increased when speed accel- 
eration is wanted. And since the speeds 
at all stands are matched to the same 
reference, all remain in synchronism 
Voltage regulators such as are used 
on ac generators in central-station and 
industrial power houses, can use the 
magnetic amplifier principle. The prob- 
lem of regulating an ac generator with 
a magnetic amplifier is really no differ- 
ent from regulating a de generator, since 
ac signals can be converted easily to dc 
with dry-type rectifiers 
Magnetic amplifiers {it wel] in the trend 
to “packaging” and standardizing. This 
is a significant advantage over other 
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regulating systems. Electronic amplifiers 
often require major alterations when 
used for different regulating jobs. Ro- 
tating regulator units may not include 
multi-purpose windings since space is 
at a premium. Usually, the magnetic 
amplifier has enough winding space to 
allow economical use of multi-purpose 
and extra windings 

Sole Survivor? Will the unique advan- 
tages of the magnetic amplifier mean 
the gradual disappearance of other 
regulating systems? Definitely not. This 
form of regulating device complements 
and extends each of the other systems, 
extending the range of control but not 
serving best in all applications. And it 
will bring the use of regulating methods 
into completely new areas of application. 
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centralized control 


A modern control center consists of starters and 
associated equipment for motor control, together 
with interwiring and buswork, all housed in a steel 
cabinet ready for field installation. Then all that's 
needed is to run a feed to the control center and 
feeds from it to individual motors 
control-station wiring required 

This central system contrasts with locating indi- 
vidual control units at each machine, or grouping 
motor-control equipment in a central spot by hand 
assembly of individual components 
Advantages. Centralized control offers: simplicity in 
planning and installation, compactness and neat ap- 
pearance, high degree of safety, centralized opera- 
tion and maintenance, flexibility 

In fixed-connection type, line connections of indi- 
vidual units bolt to busbars. In plug-in type, con- 
nections are made by clips which slide over vertical 
busbars, simplifying removal of individual units. 


plus any remote- 


Centralized motor-control units are far from a universal an- 
swer. You must determine whether they are best suited for 
your particular installation, or whether some form of local or 


group control is the best engineering bet 
How Permanent? One point to consider is the degree of 
‘permanence’ of your production equipment. Can the ma- 


chines be expected to stay in their present positions for some 
years to come? If they can, and if they're closely grouped, 
the odds favor a centralized-control setup 

But in many industries it’s reasonable to expect shifts in 
machine location from time to time. In the automotive indus- 
try, for example, machine locations shift as models change. 
Here, bus duct with individual motor starters at each machine 
is usual practice, to simplify moving machines 

Individual motor starters fit well where machines are far 
apart and also where control is quite complex, with multi- 
speed equipment and much control wiring. 
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Starters can have either circuit breakers or fuse- 
disconnect switches. 

Anything from across-the-line starters to automatic 
transformer-type starting equipment can be built 
into control centers, as can lighting panels. 

An all-aluminum control center is now available 
65% lighter than its steel-and-copper counterpart. It's 
pegged for food piants where cleanliness is para- 
mount, chemical plants with corrosion problems. 

Initial equipment cost of today’s control centers 

generally runs higher than that of an equivalent 
number of separate starters. But total installed cost 
is apt to run less for the control center. 
Location. Control centers may be put on the floor or 
in space between roof and lower structural members. 
Many engineers like control centers in separately 
ventilated rooms away from work areas. This often 
avoids need for special enclosures to resist hazard- 
Ous or corrosive atmospheres. 


Consider these factors to determine if centralized control is the... 


In adopting any system of centralized control, keep your 
eye on available short-circuit currents. A control center 
should not be connected to a system where available short- 
circuit current is greater than rating of the center. Available 
short-circuit current is that which would flow through a zero- 
impedance fault at the line terminal of the motor-control 
center 

Allowable short-circuit current rating assigned to a motor 
control center is 25,000 amp rms asymmetrical. Manufacturers 
brace the buswork to withstand this possible short-circuit 
current. But, in addition, short-circuit rating of a control center 
depends on the type of protective means used within each 
individual combination starter and whether or not the control 
center as a whole has an incoming-line circuit breaker. 
When Is Line Breaker Needed? Where incoming short-circuit 
current is within 15,000 amp, no incoming-line circuit breaker 
is needed. And the combination starters can be molded-case 
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In another scheme, units are spotted on the ma- 

chine floor, hooked up to an outside source of clean 
air. Pressure in control unit is kept slightly above 
that of the surroundings. This is particularly advan- 
tageous in dusty areas. 
NEMA Types. There are three standard NEMA types: 
Type A is by far the simplest, having no terminal 
blocks and no wiring. Standard combination starters 
or circuit breakers are factory-assembled in the 
structure, connected to vertical buses. Motor and 
control wires connect direct to starter terminals. 

Type B has individual terminal blocks in each 
starter. This makes it easy to install or remove 
starter, simplifies field wiring. Type C is completely 
factory wired, including Type B individual motor 
blocks. It also includes wiring to master terminal 
blocks either at top or bottom of the structure. This 
construction may include any sequence wiring or 
wiring required between starters. 


... best bet for you. Then follow these steps to plan an installation 


air breaker type, having a short-circuit rating of 15,000 amp. 

But if up to 25,000 amp are available on short circuit, then an 

incoming-line air breaker with 25,000-amp interrupting capac- 
ity is required if molded-case air breakers are to be used in 
the combination starters. 
One reason you can use this setup is that the internal im- 
pedance within the combination starters can be counted on 
to limit the short-circuit current within 15,000 amp, even 
though 25,000 amp are available on incoming side of control 
center. 

Principal impedance in this setup comes from overload 
heaters. That’s why it's mighty important to select molded- 
case air-breaker trip to coordinate with overload heaters. 
Circuit breaker must start to trip before overload heaters be- 
come so hot they are in danger of fusing 
If you decide that centralized control equipment is best for 
your needs, the first step is to calculate whether standard 
control centers available from one of the many makers will 
meet your short-circuit requirements. Keep in mind the limita- 
tion of 25,000 amp and find out if a figure beyond that is 
available at the point where you plan to tie-in to the feed. 
This is especially important if the control center is banked 
alongside a secondary unit substation, where short-circuit 
current can be of a high order of magnitude. 

This may call for relocation of the control center, use of 

high-rupturing-capacity fuses on incoming side of the center, 
or, possibly, the use of reactors. 
Next step is to jot down hp load and arrangement desired. 
This is indicated in sketch at right. At the same time, decide 
on some of the basic design considerations of the control 
center. For example, are you going to use bolted or stub-type 
disconnects? Also pin down your choice on molded-case air 
breakers vs fuses. 

Third logical step in planning a moior-control center is to 
determine NEMA type. As outlined, these types differ in 
degree of completeness of the unit as furnished by the maker. 
This is something only you can determine, keeping in mind 
the installation cost involved if you choose Type A or B. 

Many power engineers feel that Type B can be justified by 
slightly lower equipment cost compared to Type C. And in 
many cases, slight changes occur between time control equip- 
ment is specified and time of delivery. The interchange of 
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motor-control units necessitated can be made more easily on 
Type B than on the completely prewired Type C. 
List Accessories. At this stage it’s also a good idea to list 
accessories and modifications that depart from standard 
equipment shown in catalogs of the control-center supplier. 
Although “specials” are often the logical answer to overcome 
local problems, strive for adoption of standard equipment 
throughout. Costwise it's always to your benefit to use stand- 
ard designs. And it simplifies maintenance and repair later. 
Then pin down location. Try to spot control centers in least- 
valuable areas — where machines can't be fitted, in roof 
structure, or in a separate control room. This last is often best 
in industries such as textile and steel where ambient condi- 
tions may require special enclosures to resist hazardous or 
corrosive atmosphere. Keep in mind that control centers can 
be lined up in a straight row, put back to back, or arranged 
in L-shaped or U-shaped layouts. 
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Industrial applications of dc grow, 


sources of dc 


not only among past big users like 
steel and aluminum but also in 
yeneral. Reason: To meet needs 
for degrees of speed variation to 
be had only in de motors 

Recent thinking favors a number 
of de conversion points close to 
load centers, with short dc second 
aries, instead of central conver 
sion. And equipment follows the 
modern ‘packaged’ theme. For 
sizeable applications, the package 
is a full-fledged unit substation, 


with an ac circuit breaker, step 


Before 1937, all commercial mercury-are 
multi-anode type, with 6, 12, or 18 anodes per tank. Coming 
of the more-efficient single-anode type (first the ignitron, then 
the excitron) broadened applications in lower voltage range 


down transformer, dc conversion 
unit, dc main breaker and smaller 
dc feeder breakers 
Static rectifiers, with high over-all 
efficiency and low maintenance, 
get the call for many of today’s 
jobs. In steel mills, for example, 
mercury-arc units are major source 
of 250-v de and also appear to be 
taking over on main drives of con- 
tinuous mills. But where reversing 
and variable speed are needed, 
as on blooming mills, mg sets still 
serve best 

Four basic conversion units out- 


lined below have their special vir- 
tues but there are areas of ‘over- 
lap’ — where more than one will 
do the job reasonably well. 
Selection. First consider load ‘'ge 
ometry’ and then its electrical 
characteristics: voltage, current, 
etc. Need for widely variable vol- 
tage might point to an mg set. A 
heavily fluctuating load with fre- 
quent severe overloads might fa- 
vor rectifiers. So would sizeable 
periods of no load or light loads; 
rectifiers have relatively low no- 
load and partial-load losses. 


In today’s load-center-located ac-dc conversion station, static .. . 


rectifiers were of Basic elements of any metallic rectifier are a good conductor 


Advantages are 


and a poor one (semi-conductor), with a barrier layer. Current 
flows more readily from semi-conductor to good one. 


ruggedness, no filament excitation, no 


— 200 to 300 v. The pumpless tube pushed practical usefulness 
to still lower ratings 

Ignitron’s distinguishing feature is a small stationary elec- 
trode immersed in cathode mercury pool. This ignitor starts 
the cathode spot. Once established at mercury surface, main 


anode can pick it up and conduct in one direction 

Method of creating cathode spot differs in the excitron 
While rectifier operates, a pilot arc from the excitation anode 
continuously maintains spot on the mercury surface 


time delay, long life, high efficiency. But metallics are likely 
to cost more than tubes, show poorer voltage regulation and 
lower efficiency at high voltages. They lack grid control, weigh 
more, take up more space 

Today's metallics include magnesium-copper sulfide, cop- 
per sulfide, copper-oxide, selenium. Germanium, a newcomer, 
is now available in units rated to 25 kw at 125 v. Metallic 
rectifiers find use in battery charging, resistance welding 
They supply dc for small motor loads in increasing number 


Simple, reliable and easy to maintain, 
sealed or pumpless mercury-arc units 
are gaining wide acceptance on small 
to medium loads (750-1000 kw) 

Typical unit in metal-enclosed cubicle 
comprises a number of sealed tubes or 
tanks, associated excitation equipment 
and accessories. Tubes are evacuated, 
degassed and sealed at the factory 
This eliminates vacuum connections, 
equipment for maintaining and indicat- 
ing vacuum, cuts maintenance 

Tubes are water cooled. After passing 
through tank jackets, water goes to a 
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Sealed or pumpless mercury arcs gain wide acceptance for small, medium loads 


heat exchanger before recirculation 
Raw water flowing through exchanger 
to drain carries away the heat. Direct 
cooling by raw-water supply is also 
employed. Where water is scarce, wa- 
ter-to-air exchangers can be used 
Performance. How long do tubes last? 
Roughly five to seven years if properly 
applied and operated. Manufacturers 
generally guarantee for two years on 
a prorata adjustment basis 

In general, the sealed mercury-arc 
rectifier will now show about 7°, better 
full-load efficiency than an mg set. This 
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will vary to approximately 19% at quar- 
ter load on 600-v service. For 250-v 
service, efficiency curves still show a 
strong advantage for mercury-arc units 
compared to mg sets 

But pumpless mercury units have in- 
herently lagging pf. In contrast, an mg 
set boasts pf between unity and 80% 
leading Watch this if your utility con- 
tract has a pf penalty clause. At full 
load and rated voltage, a pumpless 
rectifier will run about 87% lagging. A 
bank of capacitors (230 kvar for 1000 
kw) would raise this to 95%. 
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Be sure to consider ambient con- 
ditions, space requirements, and 
those ever-present factors first 
cost and operating cost. 
Essential Services. In reduction of 
manganese, power outages of 
more than a few seconds can't be 
tolerated. While not necessarily 
this critical, many other dc ser- 
vices must be protected against 
interruption. Possible answers: (1) 
separate ac feeds (2) duplicate 
conversion equipment. Both also 
help during scheduled mainte- 
nance shutdown. But what if eco- 


nomics won't justify cost of addi- 
tional units? Then use single-pole 
high-speed anode switching to 
isolate individual tanks or tubes 
of mercury-arc unit. This keeps it 
on line in spite of an arcback or 
failure in one tank. 

Magnetic amplifiers are coming in- 
to conversion picture, particularly 
above 600 v. A small unit can pro- 
vide an output proportional to dc 
current, hence measure it without 
taking high-voltage dc to the 
board. Similar idea can be used 
for volts, watts, watthours 


How rectifiers work 


rectifiers as 
They 
allow only the positive portion 
of an ac wave to flow through 
to the positive side.of the dc 
bus. The negative wave is ei- 
ther completely blocked (half- 
fed to 
the negative dc bus (full-wave 
rectification). The  full-wave 
rectifier thus uses both sides of 


Look on today’s 


selective electric valves 


wave rectification) or 


the incoming ac voltage wave 


... rectifiers frequently get the nod, but mg sets are still important 


motor generator 


In spite of advances in the rectifier art, and growing applica- 
tion of static units, mg sets still handle a good bulk of the 
load. Big reason: An mg set can deliver anywhere from zero 
to maximum voltage. In general, voltage variation is obtained 
by changing field strength of generator. Any reasonable volt- 
age can be had by taking advantage of the characteristics 
of shunt, over- or under-compounded connections. 

Ambient conditions — temperature, dust, humidity, hazard- 
Ous atmospheres — are important for mg sets. Temperature by 
itself is a limiting factor in insulation life, but modern insula- 
tions (p 42) have this licked; Class H to 180C. Various types 
of enclosures (pp 40, 41) cope with problems of water, haz- 
ardous atmospheres and explosive conditions 


Mechanical rectification was introduced in this country just 
after World War II, and there are still only a limited number 
of units in operation. The rectifying element is a set of metallic 
contacts driven by a synchronous motor. These close when 
ac sine wave is in desired direction, break contact when ac 
voltage reverses. In other words, it is a motor-driven switch, 
connecting and disconnecting ac and dc systems in synchro- 
nism with sinusoidal variation of ac 

Major problem is to open and close contacts only when ac 
wave is passing through zero, to minimize wear on contacts 
This is now done by using a saturable or “commutating’ 
reactor inserted between transformer terminals and ac bus 
This stretches the zero-current time of the ac wave. 


With top efficiency promised, development of mechanical rectifiers goes ahead 


Efficiency is the big reason industry 


watches development of mechanical rec- 


is lowered. Mechanical rectifiers have 
no constant voltage drop anywhere from 


with phase shift for close adjustment 
Two limitations are: (1) Unit can't 


tifiers. Values of 94 to 97° (over-all, ac 
to dc bus) are recorded. This is a major 
consideration where dc loads are heavy, 
as in electrochemical plants 

Mechanical units handle fluctuating 
loads between limits but are critical on 
overload. Normal voltage span of to- 
day's units is 5- to 400-v dc. Current 
ranges between 1500 and 10,000 amp; 
units are paralleled for larger loads. 

Any fixed voltage drop penalizes rec- 
tifier efficiency increasingly as voltage 
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ac to de bus. That's a reason for slant- 
ing to applications under 400 v. 

Fine voltage control can be had, with 
quick response. Two methods are used. 
One regulates supply voltage with an 
induction regulator or transformer tap 
changer. Second method known as 
phase shift, delays point ‘in ac wave 
where commutation starts. Rotating the 
stator of the synchronous drive motor 
does the job. Usual practice changes 
supply voltage for course regulation, 
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stand a current reversal to rectifier it- 
self. (2) If ac feed is lost, unit will shut 
down and some of silver contacts will 
generally need replacement. 

Touay's maintenance problems center 
about the main silver contacts. Avail- 
able figures peg maintenance at about 
11,°% wf total rectifier cost spread over a 
5-year period. If the drawback of short 
contact life can be licked, as now seems 
indicated, we'll have another major rec- 
tifying device to serve industry. 
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industrial lighting 


Today's clear trend toward good, comfortable in- 
dustrial lighting stems from these reasons: increased 
personal efficiency, less spoilage and hence more 
production, safer conditions, lower labor turnover. 
And need for good lighting won't disappear in the 
“automatic” factory. There it will speed the topnotch 
inspection and maintenance that will be needed to 
reduce downtime of expensive machinery. 


Steady progress of illumination engineers makes 
first-class lighting ever easier to obtain. Today's fix- 
tures give right emphasis to “upward” light, are 
easier to maintain. In some cases, the job can be 
done right from the floor. 

New and improved light sources (see panel at 
right) also play a part. An important newcomer is 
the color-improved mercury-vapor lamp. High-fre- 
quency fluorescents, giving greater efficiency, may 
soon come out of the laboratories. Filaments continue 
as the light source lowest in first cost 

Changes in lighting-circuit layout also take shape. 
Forward-looking power engineers now consider 
higher voltages, notably 277 v. This is line-to-neutral 
voltage on a 480-v secondary distribution system. 


Most used now and in foreseeable future, fluorescents boast 
relatively low brightness and efficiencies running 2 to 3 times 
that of filaments; output roughly 60 lumens per watt. Low in- 
tensity means many units and a uniform spread-out light 
source. But fluorescents have highest installed and mainte- 
nance cost of all sources. Expected life is 7500 hr 

Usual maximum height is 25 ft, but plastics and aircratt 
industries use high-bay fluorescents to cut reflection 

Slimline lamps, in 6- and 8-ft lengths, prove popular. Rea- 
sons: instant starting, no starters, fewer lamps needed. 

Cool fluorescents give outdoor-like light; warm approach 
filaments. Standard lamps have highest efficiency, reason- 
able color rendition; deluxe have lower efficiency, excellent 
color. Most plants find standard cool-white lamps suitable. 


With standards of good lighting pretty well set, the emphasis now... 


Industry today pretty well agrees on what constitutes good 
lighting, the bible being the IES (Illuminating Engineering 
Society) recommendations. Best practice gives prime consid- 
eration to good general lighting, with supplementary lighting 
for machine and work areas. Hand in hand with this goes 
careful section of paint colors for walls and equipment 
Fixture Design. Comfort and high efficiency keynote today’s 
fixtures. Proper shielding eliminates glare (reduction of shiny 
work surfaces also helps). Designs provide upward light com- 
ponent so area above fixture is lighted as well as work area 
below. Ventilating openings at fixture top give “chimney 
action to carry dirt particles up and clear of fixture 

General trend is away from high-intensity sources, toward 
low brightness over larger lighting areas. In offices, troffers 
and luminous ceilings find increasing favor 
Control. Panel boards are often located in web of vertical 
beams, with wiring in duct rather than conduit. Where con- 
tactor control is used, panels can be set in trusses with push- 
button stations at convenient spots 

In general, lighting-circuit voltages are limited to 150 v to 
ground, according to National Electrical Code. But it is OK 


upward light, 25-40% 


shielding, 25-35 deg 


to go to 300 v in industrial plants, using mogul lamp holders 
or others specifically approved for higher voltage. Switches 
can't be installed as part of such fixtures, which must be 
mounted not less than 8 ft from the floor 

Newer color-improved mercury vapor units, even though 
being slow in restarting, used as a main light source, with 
scattered supplementary filament lamps in wide, flat reflec- 
tors. An automatically transferred auxiliary feed supplies the 
filaments if the regular feed to the mercuries goes out. With 
machines presumably shut down at the same time, the scat- 
tered filament lamps give enough light to prevent accidents. 
Power Sources. More engineers now give serious thought to 
supplying lighting load from same feeds as production ma- 
chines. By contrast, welding is being isolated from lighting 

In the move toward higher voltage, 277 v appears most 
promising. Lighting fixtures are fed between the 3-phase 
lines and neutral of 480-v secondary-distribution system. In 
industrial plants, contactor control is used with 120-v control 
circuits. Similar technique is used in offices except that 24-v 
relaying is adopted for switching 

Another scheme taps dry-type transformers into a 440-v 


Today's quality lighting can't be had with 
fixtures having 13-deg shiekling, no upward 
light, dark exterior finish. Sketch shows design 
now thought most suitable for getting high- 
level illumination and working-area comfort 
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mercury vapor 


Now popular in 3-kw size for high-bay lighting, mercury-vapor 
lamps offer about 21/2 times filament efficiency. Like fluores- 
cents, they need ballasts to get right starting voltage, limit 
operating current. Life runs 4000 to 6000 hr 

Although mercury-vapor first cost runs roughly 21/2 times that 
of filaments, over-all cost is lowest. Drawbacks have been 
characteristic blue color and time needed to restart after 
shutdown — 5 to 10 min. To get around these problems, many 
plants bank mercury-vapor and filament lamps. 

Color-improved mercuries (up to 1000 w) give color about 
equal to standard mercury units banked with equal wattage 
of filaments. Color-improved lamps cost more, give 10-20% 
less light output than standard. Restarting problem isn't licked, 
so some banking with filaments is still necessary 


This granddaddy of light sources still offers lowest first cost, 
easiest directional control, lowest over-all maintenance costs 
Life expectancy, in order of 1000 hr, depends closely on operat- 
ing voltage. In addition to standard 120-v lamps, 240-v are 
available but aren't widely used because of lower efficiency, 
fragile filaments, higher first cost 

Keep filament lamps in mind where power costs are excep- 
tionally low, for spot and protective lighting, for auxiliaries 
with high-bay mercuries, possibly on an emergency power- 
supply circuit. Filament lamps are well suited for hazardous 
areas, for outdoor and warehouse locations 

Built-in-reflector filament lamps, now with 2000-hr rating, 
cut maintenance costs. But trend is to use shield anyway, to 
protect against drips that might shatter lamp. 


... shifts to better and more economical ways of supplying light 


secondary-distribution system for a secondary voltage of 
120/240 or 120/208, 3 phase, 4 wire. Big advantage is a readily 
available 120-v source for small tools, etc. 


Some plants tie mercury-vapor lamps directly into these’ 


440-v systems, especially high-wattage units 

Opponents of higher lighting voltages argue on safety 

grounds, and point to the need for supplementary equipment 
to supply usual small 120-v demands. 
Group Replacement. Growing cost of maintenance and down- 
time leads more and more plants to adopt group replacement. 
A complete section or floor is relamped at one time. Best 20% 
of lamps removed are saved; these form spares for replacing 
lamps that burn out before next group replacement. 

What is best replacement interval? Many studies point to 
replacing when spares from last relamping are all used. Keep 
in mind the importance of setting up a fixture cleaning pro- 
gram to work hand in hand with the replacement scheme 
High-Frequency Lighting. Still in development stage, this 
radically new method uses slimline fluorescents at 360 cycles 
Operating at higher currents than practical at 60 cycles, lamps 
are reported to have 40% more light output. Tiny capacitors 


dry-type transformer 480/120-240 v 
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weighing a few ounces replace the standard heavier ballasts. 

Square current-wave form developed by magnetic fre- 
quency converter helps give greater lumen output per lamp. 
A simple control on converter panel increases or decreases 
lamp current and lumen output. This may prove a convenient 
way to make up for deterioration losses during lamp life. 

Upshot is a promise of lighter fixtures, less heat load in air- 
conditioned spaces, silent operation (no 60-cycle hum). 
Hazardous Locations. Why are poor lighting installations 
found in so many hazardous locations? The plant engineer 
may not recognize some conditions as hazardous, or may not 
know that proper lighting units are available for such con- 
ditions. Local inspection authorities haven't been too well 
versed in hazardous-location work and equipment. On top of 
it all is a belief that equipment is too costly. 

Bear in mind that hazardous locations aren't confined to 
powder plants, refineries, etc. Nearly all plants contain some 
hazardous areas — paint-spray booths, for example. It is im- 
portant to recognize such areas and use safe equipment in 
them. Safety is paramount and must get attention even ahead 
of adequate lighting from a foot-candle point of view. 
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a look into industry's electrical future a 
Pow enaineer's job will as 
mechanization continues in air-conditioned sound 
| window s “black areas by bright 
strips w gir > wor 4 Ag ychola gical comic 
nents. Voltages will continue upward climb, 
at Equipment size will snr nk as temperatures rise. 
igher quencies, smaller components (example: 
transistors), better insulations will also contribute. 
Plastic electrical cop@uit make its debut, prom. 
ising no bending and light weight. 
| Aluminum installations will grow as engineers learn 
Motor esigners w ‘pinpoint frame sizes for a 
smalle: hp range rather than extend multi-frame prac: 
pe tice. With wider adoption of 277 v, power engineers 
Gee " are wondering about pressing for 277-v single-phase 
acd motors for small applications - water coolers, fans. 
operation Electrical maintenance men will need 
*chnical men rather than “conduit benders.” In-plant 
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Cost of Heat Loss—insulated Vessels 


® THis HEAT-LOSs GRAPH helps determine economic thickness of 
mineral-wool blanket insulation by giving the approximate annual 
cost of heat loss (dollars per sq ft) for selected insulation thick- 
nesses (in.) at specified hot-surface temperatures (deg F) and at 
specific fuel costs per million Btu (dollars). 

Example: To compare heat-loss cost for 1-, 244- and 3-in. thick- 
nesses of mineral-wool blanket insulation on a steam-heated tank 


1.00 


0.50 
$ per sq ft 


' operating continuously at 660 F, the three values of heat loss 


per year (million Btu per sq ft) are first found (dotted lines) 
on vertical center scale. With an assumed fuel cost per million 
Btu of $0.40, annual heat-loss costs per sq ft are $0.80 (1 in.), 
$0.38 (2% in.), and $0.33 (3 in.). Selection of either 2% or 3 in. 
(1 in. is clearly too little here) is governed by relative installa- 
tion cost (materials and labor) of the two thicknesses and the 
anticipated useful life of the tank. 


Industrial Mineral Fiber Institute, Inc, New York, N. Y. 
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One Reason for Long Operating Performance and 


Pulverizers... 


Tengeen Carbide facing on pulverizing parts of Riley 

“50” Pulverizers has demonstrated phenomenal resistance to abrasion in 

coal grinding service . . . And no wonder! Tungsten Carbide is the hardest 

of manufactured materials . . . approaching the hardness of the diamond! 

It is so tough and wear resistant that it is used in bits for stone drilling and 

mining. Naturally, then, Tungsten Carbide is the best material for use in 
coal pulverization. 


To test the performance of Tungsten Carbide faced 
pulverizing parts, Riley Engineers set up a Riley rulverizer 
to grind a highly abrasive silica sand. After grinding 180 
tons of sand, which is the equivalent in abrasive wear to 

54,000 tons of coal of an average quality, the insignifi- 

cant wear which occurred indicated that Tungsten 

Carbide parts in Riley “50” Pulverizers could pulverize 
hundreds of thousands of tons of coal with sus- 
tained high fineness before requiring replace- 
ment. Maintenance records of Riley “50” 
Pulverizer installations have proved the 
effectiveness of tungsten carbide in pro- 
viding long continuous periods of opera- 
tion with low maintenance costs per ton 

and sustained fineness. 


are other 
which you'll profit 


The Riley “50” Duplex Pulverizer 


Save Fuel! Save Space! 


Sustained high degree of A typical 40,000 Ibs ‘hr. Riley ““50’’ model weighs only 
fineness and complete 46,000 Ibs. and requires a mere 27” deep reinforced 


concrete foundation. Complete with motor it occupies a 


combustion with Riley space only 18’ 6” long x 10’ 8” wide x 7’ 0” high. 


burners maintain low car- 
bon losses. Also many En- 
gineers find it hard to 
believe the wide load 
ranges and stable ignition 
possible with Riley Pulver- 
izers. Many Riley instal- 
lations operate with load 
ranges of 10 to 1 with 
perfectly stable operation. 


Be sure to ask your Riley Representative to point out the 
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Stationary Peg 
faced with 
TUNGSTEN 
CARBIDE 


Moving Pegs 
are forgings 
faced with 
TUNGSTEN 
CARBIDE 


WORCESTER, MASS* 


Boston, New York, Philadelphia, Buffalo, 
Washington, Pittsburgh, Cleveland, -Detroit, 
Chicago, Cincinnati, Charlotte, New Orleans, 
Atlanta, St. Louis, Kansas City, St. Paui, 


S T 1@) K E ” C oO R P Oo R A T i re) N Tulsa, Houston, Denver, Salt Lake City, Los 


Angeles, Portland, Seattle 


BOILERS + PULVERIZERS BURNERS - ‘STOKERS SUPERHEATERS 
al WATER-COOLED FURNACES +» STEEL-CLAD INSULATED SETTINGS + AIR HEATERS 


Quiet Operation! 


There is no need to install an Heavy duty railway type bearings and 


oversized mill to take care of absence of metal to metal contact insures 
coals of high moisture. New quiet, vibrationless operation. Even when 
Crusher Dryer section is de- coal feed is shut off the “50” Pulverizer 


d with ple capacity for operates quietly, without wear of parts. 
coals of highest moisture con- 


tent. Surface moisture of coal 
is evaporated in this section be- 
fore entering main pulverizer. 
There is no capacity reduction 
with increase in moisture. In 
addition, foreign materials and 
tramp iron ave rejected, thereby; 
reducing maintenance and pre- 
venting damage to pulverizing 
parts. 


many operating advantages of the new Riley “50” Pulverizer. 
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Chesterton 444 is full metallic on 
rod or shaft. It runs frictionless with- 
out usual gland pressure. Why? It’s 
due to E-L-A-S-T-I-C back and built-in 
oil seal in each Metallic ring. These 
special metal rings are soft enough to 
machine themselves to rod imperfec- 
tions. 8 to 10 years uninterrupted serv- 
ice is common with Chesterton 444. 


Chesterton 444, formerly 
Austin-Mason, is the most 
famous name in refrigera- 
tion packing. Easy to install 
— each ring is cut. may 
be opened to fit over rod or 
shaft. Full directions accom- 
pany every set. Unexcelled 
for Ammonia, Freon, CO4 
steam, brine, air and other 
liquids and gases, 


PACKING PROBLEMS = by J. W. Hartley 
Gaskets That Won't Bond to Flange 


When you want to make a tight joint that will 
still open cleanly, use Chesterton Russo #210 Sheet 
Packing. Complete graphite impregnation of long 
asbestos fibers does the job. Cuts smoothly .. . 
Jack Hartley is one of the real old-timers of the 


packing business. Write him your problems. 


AMERICA’S OLDEST MANUFACTURER OF MECHA 


WHERE TO BUY 
CHESTERTON PACKINGS 


Alabarn 
Turner Sup., Mobile 
Wimberly & Thomas 

Birm. 

Arizona 


Geo. S. Thomson, 
Phoenix 
Arkansas 
A. S. Kelly, West Helena 
McKee-Pitts, Fort Smith 


Calif 


Mission Pipe & Sup, 

San Diego 
Victor Belt. & Rub., L.A. 
Holz Tire & Rub., Lodi 
Valley Pipe & Sup., 


Fresno 
Western Ind. Sup., Sacr. 
Colorad 
T. R. Stevens, Denver 
onne 


Lindquist Hdw., Brdpt. 
Jackson & Sequine, 


Hart. 

C. N. Flagg, Meriden 
Abel Trans., Plainville 
Flori da 
Farquhar Mch., Jacks. 

Mine & Mill Sup., 
Lakeland 
Railey-Milam, Miami 
gia 
Pye-Barker, Atlanta 
S. Donald Fortson, 


Augusta 
Corbin Sup., Macon 
Iinois 
Hagerty Bros., Peoria 
Brown Auto Sup., 
Deca 
Indiana 
W. J. Holliday, Indpolis 


Smith-Monroe, S. Bend 
Baker Spec. & Sup., 


Logansport 
M&M Muncie 


A. Y. McDonald Mfg., 
Des Moines-Waterloo 
Aansa 
Crane Co., Topeka 
Kentucky 
Louisville Mill Co., 
Louisville 
Plumbers Sup., Lexgtn. 
Louisiana 
Paul, Rice & Levy, 
New Orleans 
Service to Sawmillers, 
Shrevepo! 
Maine 
Hall & Knight, Lewiston 
Massachusetts 
Fall River Steam & Gas 
ipe, Fall River 
Holyoke Valve & 
ydrant, Holy. 
industrial Sup., Worc. 
Robbins-Gamwell, Pitts. 
Zina Goodell, Salem 
Albert E Mayer, Sprng. 
Michigan 
Northern Hdw., 
Menominee 
Kenneth Anderson, Detr. 
Mfrs. Eq. & Sup., Flint 


Minnesot 


Goodin Co., Minapolis 
Duluth Plumbing, Duluth 


Mississi ppi 
John S. Stilley, Jackson 
Missouri 
Kansas City Rub. & 
Rubber Prod. Co., 
St. Louis 
Jamieson Mch., St. Jo. 
Nebraska 
Interstate Mch. & Sup., 
Omcha 


Nevada 
Sierra Mch., Reno 
New Jersey 
Fieck Co., Camden 
Mfg. Selling, Trenton 


New York 
Kasper & Koetzle, 


yn. 
Root, Neal, Buffalo 
Burns Piping, Syracuse 
Beltran Assoc., N.Y.C. 
Colerick Sup., Utica 
Geo. H Cole, Troy 


North Carolina 


Bernhardt-Seagle, 
Lenoir 

Gen. Fdy & Mch., 
Sanford 

Sykes Sup. Co., Burl. 

A. Lynn Thomas, 
Charlotte & Raleigh 

Cape Fear Sup., 

yetteville 

Citizens Tran. & Coal, 

Asheville 


Ohio 


Clark Asbestos Co., 
Cleveland 

Shaw-Kendall Eng., 
Toledo 

Yohe Sup., Canton 

Monarch Petr. Prod., 
Columbus 

Focke Rub. Pro., Dayton 


Oklahoma 
Hort Ind. Sup., Oki City 
Ken McDowell Co., 
Portland 
Pennsylvani 


Perry Mill, Erie 

Raub Sup. Co., 
Harrisburg & 
Lancaster 

E. Keeler Co., Willsport 

Bush-Miller, York 

Somers, Fitler & Todd, 


Pitts. 
Harris Hdw., Kingston 
Lehigh Val. Sup., 
Allentown 


Sullivan Hdw., Anderson 

Allen & Webb, Charistn. 

A. Lynn Thomas, 
Columbia 


Nashville Mch. & Sup., 
Nashville 
at Belt. & Sup., 
Knoxville 
Pidgeon-Thomas Iron, 
emphis 
Rogers-Bailey Sup., 
hattanooga 
Summers Hdw. & Sup., 
Johnson City 
Texas 
Zork Hdw., El Paso 
Hornsby Heavy Hdw, 
Wichita Falls 
Conroe Mill Sup., 
nroe 
Utah 
Schieren-Jarvis, 
Salt Lake 
Virginia 
Barker-Jennings, 
Lynchburg 


A. Lynn Thomas., 
Richmond & Norfolk 


W ashingt< 
Titan Chain Saw, Seattle 
Jensen-Byrd, Spokane 
Paramnt. Sup., Tacoma 


W 
umps quip., 
Madison 
Cc ana d 
Gordon-Belyea, 
Vancouver 
Crown Mech. Pkgs., 
Montreal 
John Clouston, 
St. John's, Nfid. 


Hawaiian Islands 
P. S. Pell & Co. Ltd.— 
Honolulu 
Alaska 


Northern Supply Co.— 
Anchorage 


Agents i on Forel 
gents in a 
Countries - 


A. W. CHESTERTON CO. 


6 ASHLAND ST., EVERETT 49, MASS. 
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LONG LIFE assured for this hot stack because heat-resistant paint is applied to hot surface 


over That Surface but... 


_ make sure that surface is clean ¢ you have the right primer ¢ mill 


scale is rusted off new metal « your color scheme is right « you do 


the job safely * running machinery is protected ¢ in particular, see 


that you get what you pay for By Steve Elonka, Associate Editor 


TURN PAGE 
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NET, woven to protect steam turbines, is inspected by Art Cannon. Ropes are strong 


enough to support workmen, materials. This is also good insurance against outage 


SAFETY NET with dropcloth is spread above machinery before painters work on 70-ft- 
high ceiling in power plant. Paint splashes and dropped tools kept from machinery 


SAFETY SIGNS tell plant employes 
that men are working above them here 
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PROTECT running machinery with drop- 
cloth over frames so no shutdown’s needed 
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Soak Up This... 


& “Save THE SURFACE and you save 
all” is good advice, but just how do you 
save the surface? For an answer to this 
and other plant-painting questions, 1 
visited Art Cannon of Oliver B Cannon 
& Sons, in Philadelphia. With 32 paint- 
ing crews about the country, Art Can- 
non is our leading industrial painting 
contractor. 

Regardless of who does your paint- 
ing. you should know how this topnotch 
industrial specialist goes about a job. 
Then you will see that painting take 
plenty of know-how. 

Staff Meetings. Art Cannon has staff 
meetings each month. His key men fly 
in from the field. Sales, estimating. pro- 
duction and testing personnel attend. 
An expert from a paint manufacturer. 
one from a chemical firm, or a special- 
is usually present. 

Current jobs are discussed and solu- 
tions arrived at. Art's own paint chem- 
ist gives lab findings on new products. 


ist on Corrosion, ete, 


He also advises on tough surface-pro- 
tection problems and licking some un- 
usual local condition. 

Everyone has a chance to put in his 
oar. So supervisors go back into the 
field ready to tackle their problems 
from a new slant. Do these meetings 
pay off? They helped put this firm at 
the head of the list. competing with 
local contractors everywhere. 

Another reason Cannon does so much 
work in power plants is that his experts 
do critical areas, without a shutdown. 
The plant’s regular painting crew 
does routine safe areas that almost any 
painter can do. 

Every Cannon supervisor has ten years 


IDENTIFY pipes with removable plastic 
strips, either lettered or plain colors 


POWER 


COVER THAT SURFACE continued 


... Information Before Painting Your Plant 


of previous training with the firm. Safety 
is a big item, especially when working 
high above and around machinery, as 
in power plants. A green painter always 
works with a trained man until he 
knows the ropes. 

Estimating jis important. Condition 
of each building or section is listed as 
good, fair, poor or very poor. When 
to paint, next scheduled repainting, 
quotation and comments are listed. Here 
are some typical remarks I copied from 
an $85,000 estimate: 

“(1) Buildings can wait until reha- 
bilitation program is scheduled, then 
interior and exterior painting can be 
done. (2) Buildings viewed by public 
need painting for public relations and 
appearance. (3) Can wait until more 
essential buildings are finished. (4) 
Building important to production should 
be done hefore more replacements are 
needed.” 

Scheduling. Ali preparations are 
completed before plant is shut down. 
That means putting up protection, hav- 
ing enough men for shutdown equip- 
ment so work isn’t held up. ete. 

His power-plant team of 
painters is about 40 men. Idea is to put 
as many men as possible on a job at one 
time as overhead costs the same for 10 
men as for 100. 

Safety. Each painting super checks 
scaffolds. ladders. rope and other equip- 
ment before sending them to a job. 
Safety nets are homemade because Art 
isn’t satisfied with ones on market. 
Every rope. scaffold. ladder, ete, is num- 
bered and recorded on an office card. 
Age, repairs and all other data are 


average 


CORROSION is tough on steel sash if 
putty fails between glass and the sash 
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jotted down. All rope is scrapped after 
one year’s service, regardless of condi- 
tion. “CAUTION, men working over- 
head” signs are placed below painters. 
Because of an excellent safety record, 
this firm has very low insurance rates. 
Doing the Job. Here are a few rules 
on painting: Wire-brush, scrape or chip 
all rust and corrosion spots. Vacuum- 
clean to prevent loose dust, flyash, etc, 
getting into machinery. 
Spraying can be more expensive than 
a brush job as it needs more protec- 
tion. But, usually, spraying gives a 
thinner coat, does not protect as well. 
Never red-lead new metal exposed to 
weather. When building outdoor metal 
tanks and steel structure, let them rust 
for a year or two until all mill-seale 
rusts off. Coat of primer and paint 
lasts on such a job. If red lead is paint- 
ed over new metal, mill scale peels 
off with time. taking new paint with it. 
In our electric-generating plants, 
35° burn coal. 35°% burn oil or gas, 
30° are hydroelectric. Newest plants 
can switch from coal to oil, whichever 
is cheaper. These dual-design boilers 
present temperature problems. 
Duets get hotter when oil-fired, need 
a heat-resistant paint to cover changing 
temperatures. Aluminum is often used 
one coat. Aluminum’s  varnish-ve- 
hicle stacks up with other enamels. If 
not aluminum, use a light pearl gray. a 
semi-alkyd oil-base paint, with a semi- 
gloss finish. There is no good heat-re- 
sistant paint in green or blue. Here are 
a few color schemes for power plants. 
Turbine Room. ceiling—oyster white 
for right light reflection. Ceilings are 


CALK steel sash with gun after digging 
out old putty—before painting sash 
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usually 60 to 70 feet high. Light green 
or cream adds good character to this 
room. Walls—light gray. Machinery 
—soft green enamel. 

Boiler room, ceiling—oyster white. 
If walls are brick, well struck and 
pointed, or of good monolithic concrete, 
leave unpainted. Don’t paint unneces- 
sarily if surface is attractive and needs 
no protection. Once painted, a surface 
must always be painted. Use heat-re- 
sistant aluminum or a gray paint for 
boilers and adjacent piping, boiler 
doors, buck stays and ducts. 

Piping. Paint the same color as 
boiler. Paint all insulated piping con- 
nected with boiler feed system a con- 
trasting enamel of dark gray or green. 
On other machinery, such as pumps, 
drivers, coal pulverizers, coal feeders, 
use a gray hard-drying gloss surface. 
Colored plastic bands are best for pip- 
ing. If over 12 colors are used, have 
labeled bands. Adopt U.S. Bureau of 
Ships color scheme. 

Crane. Paint high-visibility vellow 
for safety. 

Railing. Paint top rail black, so soil- 
ing from hands won't show. Paint mid- 
dle rail safety yellow, and the rest gray. 
Yellow middle-rail makes stairway 
“stand out” for quick access to trouble 
spot. 

Fire Lines. Paint red or use red bands 
to identify them. 

Stacks. Paint with special coating 
to withstand temperature. Paint alu- 
minum stacks at top with broad black 
band to camouflage smoke discoloration. 

“Remember,” Art Cannon reminded 
me as I left, “It costs more not to paint.” 


SPRAYING: not usually as good as brush 
work, calls for mask in close quarters 
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OPERATORS 
NOTEBOOK 


BATTERING RAM (before) took 294 man-hours of sweat to remove, replace nuts 
on fifty-four 5-in. bolts of 115,000-hp hydro-generator’s drive-shaft couplings 


IMPACT WRENCH (after) takes 72 man-hours of easy work. Wrench saved $12,300 
in outage alone, paying for itself 8Y%2 times on this very first heavy repair 


OTHER USES 


Wasting Man-Hours 


SAVED $12,913___ 


TIGHTENING nuts under runner. Cable 
through shaft hole supports impact tool 


Power tools are slashing maintenance 
bills in many modern plants today. To 
rebuild a 115,000-hp hydro-generator, 
for example, fifty-four 5-in. diameter 
bolts were removed, replaced and tight- 
ened. Bolts hold three couplings to- 
gether on drive shaft shown, between 
water wheel and generator. 

Before. it took six men 


21 hours. 


ODD PLACES are reached with power 
tools by using the universal attachments 


VANES on pump impeller are ground fast 
instead of being slowly filed by hand 
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REAMING holes to line up machinery is 
a cinch with this 90-degree power tool 


POWER 
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By STEVE ELONKA, Associate Editor 


LOWERING heavy hub bolts into 
before tightening and stretching 


using a 450-lb battering ram to remove 
the nuts. Then it took seven men an- 
other 24 hours with the same ram to 
tighten the nuts. That’s a total of 294 
man-hours. 

With impact wrench shown, two men 
removed the 54 nuts in 1%4 hours. Then 
two men tightened them in two hours. 
That's a total of 74% man-hours, saving 


SNUGGING UP nuts on bolts manually 
before stretching with the impact tool 


286.4 man-hours for the complete job. 

At $2.15 per hour, $612.98 was saved 
in labor alone. Besides, total of 41 
hours’ down-time was saved. As hydro- 
generator earns about $300 an hour 
when operating, saving is $300 x 41, 
or $12,300. That brings total saving to 
about $12,913 on this one maintenance 
job alone. This first job paid for large 


TRIPOD and micrometer depth-gage is 
used to measure the stretch of each bolt 


impact wrench 8.6 times in first 334 
hours’ use, which is good investment. 
Nuts were tightened until the 5-in. 
diameter X 21-in. bolts showed at least 
0.012-in. stretch on stretch gage. 

Power tools are made for many uses. 
Once you get in the habit of letting 
these tools sweat for you, you'll use 
them wherever possible, and save money. 


GEAR PULLER removes sprocket wheel 
from electric motor by pressing a button 
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DIESEL crank-nuts must be tight. This 
impact tool gets into some close places 
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CONE WHEEL finishes inlet of pump im- 
peller that is awkward for hand file 
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No More 
Flyash 


After spending money for 
years in trying to stop flyash 
in a residential neighborhood, 
plant manager installs air jets, 


so staggered that they swirl 


the sawdust in the furnace 


& “Sror your soor from spoiling my 
wash,” yelled an excited voice into the 
phone. “Stop it this minute or I'll sue 
you—-I've stood about enough.” Then 
the receiver banged down before the 
firm’s telephone operator could say a 
word. So she called Henry C Kendall, 
plant superintendent, as she had done 
sO many, many, many times. 

Kendall is the youthful, good-natured 
superintendent of George C Brown & 
Co, Greensboro, N. C. This firm is the 
world’s largest manufacturer of aro- 
matic red-cedar products. Their four 
major products are: closet lining, ve- 
neer for cedar chests, cedar oil and 
dog bedding. 

Flyash Trouble. Like most plant su- 
perintendents, Henry Kendall was up 
to his ears in work that morning. Tele- 
phone calls from irate neighbors were 
commonplace, because the plant is in 
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CEDAR FUEL is examined by plant superintendent H Kendall as it’s drawn into 
the duct. It was the coarser particles that came out of stack unburned, gave trouble 


a semi-residential neighborhood. What 
irked Mr. Kendall about these calls was 
that he had been experimenting and 
spending a lot of money, for years, in 
trying to stop that flyash. But this time 
the firm was about to be sued, and some- 
thing drastic had to be done. 

Main Boiler for this plant is a 350-hp 
longitudinal-drum straight-tube design, 
carrying 155 psi. operating at 10,000 
lb of steam per hour. It burns about 
25 tons of sawdust and ground shavings 
in 24 hours, or about one ton per hour. 

Boiler, installed in 1927, operates on 
natural draft through three ashpit doors. 
Sawdust is burned in the large dutch- 
oven built onto the furnace front. Air 
passes through the grates to dutch oven. 

The wood fuel drops in through two 
ports in oven’s roof, sketch, p 135. 
Fuel piles into form of huge cone on 
top of grates and burns rapidly. This 
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fuel comes from cutoff saws, rip saws, 
and band resaws. Fuel is composed of 
shavings, sawmill dust and waste that’s 
hogged up. Screens on fuel hog that 
chops up fuel have 14-inch openings. It 
was these larger hogged pieces that 
came out of the stack as charcoal and 
spread over the neighborhood. Trouble 
was there wasn’t enough air to burn 
pieces inside the furnace completely 
while they were suspended. 

Process Steam. Steam from boiler: 
has four main uses. Its chief use is 
distilling oil from the cedar sawdust 
before the fuel is burned. Waste is 
ground and then put in vats where it 
is saturated with steam. Steam carries 
oil through condensers where the oil 
and water separate. Left photo. p 135, 
shows one of 19 vats. Each is 5 ft in 
diameter and 12 ft high. Each uses 325 
Ib of steam per hour, which adds up. 


POWER 


STEAM 
STEAM : 
: 4 at 


PROCESSED FUEL has 35% 
after the 


moisture 
“oil of cedar’’ is steamed out 


Steam enters the vat’s double bottom 
at 3 psi and blows up through 2000 
1/16-in. size holes, into sawdust. After 
about 14 hours, 60 Ib of expensive “oil 
of cedarwood” are distilled. The sawdust 
fuel, containing about 35¢% moisture is 
then dumped. From there, fuel goes to 
the dutch oven to be burned. 

There is more fuel than the mill 
needs, so efficient firing is no problem. 
But there must be no smoke or flyash 
to pollute the air. And that does call 
for careful firing. 

Kilns for drying the rough-sawed 
cedar boards use steam at 145 psi. There 
are two double-track kilns. Finned pipe 
and pipe coils keep them at 150 F. 
Humidity and temperature in each kiln 
are automatically controlled. 

Another use for steam is building 
heating. Steam is also used for the 
veneer dryers in this busy plant. 
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BLOWER shoves air into large U-shaped header at front of boiler for jets on 
boiler sides. Kendall and assistant Puckett are happy because problem is solved 


Sewdust in 


> 


Jet nozeles 


( 


JET NOZZLES feed excess air in left side of oven and furnace, 30 in. above nozzles 
on right side (black dots). That makes sawdust swirl and burn before leaving furnace 


No More Flyash. Once Henry Kendall 
got on the right track, his flyash prob- 
lem was quickly solved. He installed 
an overfire air system, see the photo at 
right above. 

An air blower is mounted outside the 
boiler room. It’s connected with a U- 
shaped, 6-inch line, reaching from the 
boiler front around its side. Air from 
the blower enters this header at the 
boiler’s front. Ten 1%-in. lines carry 
the air from each side into the dutch 
oven and into the first pass of the fur- 
nace. 

The ten jets of air shoot into the fur- 
nace, 30 inches lower on one side than 
the other. This gives a swirling action 
to the air so it agitates the unburned 
wood particles in suspension. That 
helps them burn completely before leav- 
ing the furnace. Since jets were in- 
stalled. some flyash has been noticed at 
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times, but not one complaint has come 
from fussy neighbors. 

Results. Henry Kendall is right 
pleased with this setup. But he is too 
busy with production to be kept in the 
boiler room. Henry started out in gen- 
eral cabinet work, then built truck bod- 
ies. Next, he joined a millwork shop and 
ended up as a pattern maker. Before 
coming with George C Brown & Co he 
owned a half interest in a cabinet shop. 
So you can see he came‘up the hard 
way and doesn’t let a tough problem 
stop him. 

Now he has a bright, young college 
graduate, Ferrill Puckett, as an as- 
sistant. With the flyash problem licked, 
both men are concentrating on increas- 
ing production. They’re also working 
out a preventive maintenance program 
that will keep their mill out there in 
front, as the leader in their field. 
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Water treatment can change 
the nature of all your boiler 
scale, but you still have to 
remove all the solids that 
make scale from the boiler 


cycle. Here is how and why 


Tit jos of blowdown seems straight- 
forward enough. It’s meant to control 
the build-up of too many solids in the 
boiler drum. Left to themselves, these 
solids bring on serious scaling prob- 
lems and add still more to operating 
problems by laying the groundwork for 
possible foaming, priming, carryover. 

The way these solids build up or con- 
centrate shows up readily with calcium 
sulfate, a moderately soluble salt. 
You'll find it a fairly common member 
of most boiler makeup waters. Suppose 
we consider a feedwater, holding 32 
ppm of this calcium sulfate and slated 
for a boiler operating at 300 psi. The 
corresponding saturation temperature, 
122 F, is a point where calcium sulfate’s 
solubility is 640 ppm, 20 times what 
we start out with in our feedwater sam- 
ple. This means we can expose our 
feedwater to 20 cycles of evaporation 
or concentration. Or stated another 
way, we can evaporate 20 gallons of 
feedwater down to not less than one 
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Here are the two basic choices you can make in... 


Bringing Blowdown Under Control 


gallon without going beyond the cal- 
cium sulfate solubility. But any more 
than this, and the excess drops out of 
solution. 

Blowdown Needs. To keep on mak- 
ing steam we have to bring in fresh 
water as replacement. This incoming 
water brings with it 32 ppm of dissolved 
calcium sulfate that drops right out of 
solution and creates a scaling problem. 
If. however. we pull out one gallon of 
boiler water, we can add 20 gallons of 
fresh water before we're up against this 
same problem. In our case this would 
mean only 1/20th of the boiler feed, or 
5%—a fairly reasonable blowdown rate. 

But the exact amount of blowdown 
isn’t determined by calcium sulfate 
alone. Instead, what decides the safe 
blowdown rate is all the individual 
compounds the feedwater brings to the 
boiler drum. the water-treatment chem- 
icals you add, plus their effect on one 
another to form possibly still different 
compounds of different solubility lim- 
its, plus the boiler operating pressure 
and temperature and their effect on 
solubility. When you come to pick 
blowdown rate for your boiler you’d 
better call in a reliable water-treatment 
consultant. He'll set you straight. 
Table, left on p 137, is only a rough 
guide. 

Over and above this problem of hold- 
ing total dissolved solids in the boiler 
water within safe solubility limits is the 


Developed from material appearing in the No 3, 
1953 issue of the Armstrong Trap Magazine, Armstrong 
Machine Works, Three Rivers, Mich 
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one of keeping a curb on suspended 
solids—that is, those that are no longer 
bound in solution but are free to drop 
out. We have it on pretty good au- 
thority that most of these suspended 
solids do not settle to the lowest point 
in the boiler as you might guess. Some 
small percentage do, and you have to 
put in special takeoffs at these low 
points to pull them out during blow- 
down. 

But most of these suspended solids 
are held just below the water surface 
in the boiler drum by the buoyant force 
of boiling and rising steam bubbles. 
Concentration can get so high at this 
point that the water becomes soupy, 
its surface tension considerably in- 
creased. Then normal steam release is 
retarded and foaming or priming can 
develop. So much for the need for 
blowdown. How is it done? 

Blowdown Methods. There are two 
primary methods of boiler blowdown 
intermittent and continuous. The in- 
termittent or manual system is the 
granddaddy of blowdown methods. And 
it is still doing a job on the smaller 
boilers. The takeoff pipes are usually 
in the low point, or mud drum, and 
when you blow down, sludge as well as 
dissolved and suspended soiids go out. 
But because the takeoff pipes do not 
connect up to the point of highest solids 
concentration, the blowdown amount 
runs higher than absolutely necessary 
to bring the water down to the allow- 
able solubility limits. 

In addition, three major disadvan- 
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tages are charged against the intermit- 
tent blowdown method. They are: (1) 
inability to maintain uniform solids 
concentration, sketches, p 136 (2) the 
human error—operator’s failure to re- 
member to blow down (3) difficulty in 
setting up any heat recovery. 

Continuous blowdown, the second 
and latest method of removing concen- 
trated solids, answers these major dis- 
advantages. But its value begins to tell 
only in boilers of better than 4000- to 
5000-lb-per-hr steaming capacity, oper- 
ating at 100 psi and above. As the 
name suggests, total solids leave the 
boiler continuously through a pipe that 
is below the water surface at the point 
of highest concentration. 

Over and above the continuous pipe 
connection, a takeoff pipe goes in at 
the boiler low points. Then an occa- 
sional manual blowdown in the conven- 
tional manner removes any sludge ac- 
cumulation in the mud drum. 

Continuous blowdown gives these 
strong advantages: uniform solids con- 
centration, entirely automatic opera- 
tion (except for relatively minor adjust- 
ments if rate of solids concentration 
changes because of, say, makeup water). 
easv heat recovery. 

Heat Recovery. The steps you take 
for heat recovery, Fig. 1, 2, may or may 
not include flash tanks. If you can use 
flash steam, you pass the blowdown 
water into a flash tank or tanks first, 
and take off the steam there. Then the 
unflashed water is passed through heat 
exchangers. If you have no use for 
flash steam all the blowdown water 
goes through the heat exchangers only. 

In either arrangement, heat lost is 
represented by the difference in tem- 
perature between the liquid being 
heated and the blowdown water as each 
leaves the last heat exchanger. 

The costs that intermittent blowdown 
represents, in table at right, give you 
some idea of the importance of your 
blowdown water. For a large boiler. 
the savings from continuous blowdown 
pay fairly fast for the heat-recovery 
equipment and justify its purchase. 


Allowable Boiler Solids 


(American Boiler Mfrs Assn) 


Pressure at out- 
let of steam- 
generating unit, 
psig 

0 — 300 
301 — 450 
451 — 600 
601 — 750 


751 — 900 
901 — 1000 
1001 and higher 
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Condensate returns 


Feedwoater 


heoter 


Heat recovery from boiler-water blowdown for solids controls offers an easy 
way of getting back all of your cash outlay for the necessary control equipment 


Condensate 


Feedwater 
heater 
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Flash steam can frequently be used to advantage in a boiler cycle, and with the 
above hookup continuous blowdown, particularly, proves a good source for it 


Average Costs of Blowdown 


in. 


2 in. 


in. 


Lb a 
min 
2400 
2640 
2880 
3120 


3360 
3600 
3840 
4200 


Lb 
coal 


Lb a 
min 


Lb 


coal 


142 
162 
188 
214 


241 
265 
296 
335 


377 
421 
460 


Lb a Lb 
min coal 


203 
237 
271 


INTERMITTENT or manual blowdown lets a certain amount of steam, depending on 
pressure and valve sizes used, escape. The cost to you shows in the above table 
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Bloworf 
va 
N 
— 
: Heat exchanger 
| 
Blowott 
>) Flashed steam 
tank 
| 
= 
| 
1 in. 3 in. 
Press. Temp lb a Lb a Lb 
: psig deg min coal |_| | min coal 
100 338° 960 83 4080 5850 10500 365 
125 353° 102037 9 4440 6480 11100 406 
150 366 11042 110 7080 12000 459 
175 (377° 120047 123, 5400 7800 309 12900 511 
200 388 1320 54 138 5880 8400 344 13800 566 
225 397° 144061 152 6300 9000 379 14700 619 
solids, 250 406 1560 66 166 6840 9600 415 15600 675 \\ 
300 421° «9174078 1897460 10380 467 
3500 
3000 350 435 1860 87 4560 214 8040 11160 18960 891 
2500 400 448° 2040 «= 4920-238 8680 11940 579 20700» 1004 
2000 450 459° 2220 110 5280 263 ©9240 12720 634 22440 1118 
1250 
1000 


Machine was reversed, idler wedged 


Good Trouble Shooting 


Saves Air Compressor 


When Howard L Livingston of Los Angeles, Calif. took over as 


the “college boy’”’ compressor operator, many, many years ago, 


he ran into a fouled machine and a tough character, besides. 


But common sense put compressor and the character in place 


WHILE woRKING My waAy through 
college in 1911-1915, I operated air 
compressors for a construction firm 
during my vacations. 

One vacation, the boss sent me to a 
nearby shop to help out. Before I went, 
| heard stories that this shop’s air com- 
pressor was no good, that # gave 
trouble. ran hot, and that the machine 
was shut down every hour to cool off. 

Our master mechanic said I might 
find the men hard to get on with. Later, 
I learned that the wives of superintend- 
ent and compressor operator were sis- 
ters. Also that the women had con- 
nections with the firm’s head, which was 
main reason these men held their jobs. 

On the Job. As [ approached the 
compressor house that first morning, the 
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silence told me the compressor was shut 
down. Compressor house was a board- 
and-batten shack. Next to it was a sim- 
ilar building, which housed the black- 
smith shop and a small machine and 
general-repair shop. 

A pile of odds and ends on the scrap 
pile outside the compressor house at- 
tracted my attention. I recognized 
them as the oiling system and the crank- 
case and crosshead covers of an air 
compressor. They were in good condi- 
tion but very dirty. While I was look- 
ing them over, a man came to the door 
and looked me over suspiciously. He 
was about 60, had iron-gray hair and 
wore metal-rimmed glasses. He looked 
like a tough guy to work with. 

The old boy blurted out, “Are you 
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A character came to the door | | 
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the college boy they sent up to run this 
plant?” When I said yes, he followed 
with, “We don’t want any of your book 
learning. On this job. we want men 
with experience—and a lot of it.” 

Compressor. By this time I was in- 
side the plant. The compressor was a 
2-stage cross-compound machine, belt- 
driven by a 200-hp squirrel cage motor. 
| noticed that her crankcase, crosshead 
covers and oiling system had been re- 
moved. Also, a homemade oiling sys- 
tem, requiring constant attention with 
an oilean, had been installed. With 
covers removed, I saw the compressor- 
house interior was spattered with oil. 
Compressor was well smeared, too. The 
motor was far enough away to have 
missed most of the shower, but it was 
very dirty. 

The driving belt was drawn very 
tight. Belt’s underside near compres- 
sor flywheel was running over an idler 
pulley, supported on a homemade tim- 
ber cribbing. Timber suport had two 
wedges, evidently driven in by a sledge 
hammer, to increase belt tension. Mo- 
tor was far enough from compressor so 
couldn't understand why the idler. 

Finds Cause. At this point, the old 
man left me and started oiling the bear- 
ings and crosshead guides. He then 
said they had cooled down enough, so 
he started the machine. I saw that the 
compressor was running over, instead 
of under. This made the top side of the 
belt the tight side, which explained the 
idler. It brought the crosshead thrust 
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‘*You mind your own business,’’ he said 


up against the guides, instead of down 
on the shoe, which made guides heat. 
I learned that the oiling system orig- 
inally was supplied from the crankcase. 
A scraper had taken oil off crankdisk 
rim and sent it through oil lines to the 
main journals, crankpins, crosshead 
pins and guides. But with the compres- 
sor turning in the wrong direction, there 
was no oil to scrape off. Hence, the 
homemade hand-oiling system. The 
tight belt, two tight bearings, and no 
flood of oil explained the hot bearings. 
When I asked why the wrong direc- 
tion, the old boy snapped, “Several of 
you young wise guys have asked me 
that. I’ve been running engines for 50 
years and I never ran one turning un- 
der yet, and no engine I run is going 
to turn under. I know my business, so 
don’t try to tell me nothing.” 
Compressor suction-type inlet 
valves, which is the reason machine 
could run in either direction. I saw 
there was no use arguing, which <éc- 
counted for not being fired that day. 
At quitting time I met the superin- 
tendent. He wasn’t friendly for tne old 
compressor man had evidently put in a 
few words. But because I was the only 
compressor man available. the super 
said he’d try to put up with me for a 
few days. “But you better watch your 
step.” he warned. I then learned that 
he and the old compressor man were 
leaving that evening; also, that the su- 
per would be back in a few days, but 
not the compressor man. Meantime, I 
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was to take orders from a foreman. 

Makes Changes. Departure of the 
super and compressor man was good 
news. After dinner, I headed for the 
compressor house. I removed the home- 
made oiling equipment, cleaned and 
replaced the regular system. Next, I 
removed the muck from the crankcases 
and filled them with new oil. I cleaned 
and restored the crankcase and ¢ross- 
head covers. Also, | slacked off the main 
bearings and wrist pins because I knew 
they would run quietly as long as they 
were kept flooded. 

I removed the belt idler. My biggest 
worry was that the excessive strain on 
the belt might have removed its stretch. 
Then, with the idler removed, it would 
not grip the pulley and flywheel. Last, 
I reversed the motor’s rotation. 

Machine Works. Very much to my 
satisfaction, the belt, when started up, 
showed no signs of slipping. As the 
compressor got up to unloading pres- 
sure, 1 saw she’d need some adjust- 
ments. However, as shutting - down 
schedule had been established, I de- 
cided to use it-if necessary. 

The compressor ran seven days a 
week, so I started her up at the usual 
time. About two hours later, the fore- 
man asked when I wanted to shut down. 
I told him the compressor was running 
OK, and from indications any necessary 
work could be done on it at noon or in 
the evening. Also, that during work 
hours it would run right through with- 
out stopping. From this time on my 
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‘* Just follow my sketch,”’ he ordered 


main job was cleaning the motor, com- 
pressor, and inside of compressor house. 
Second evening I did give the inlet and 
discharge valves a going over. 

When the super returned a few days 
later, he was annoyed at the changes I 
had made. But as the compressor ran 
quietly, and ran all day without giving 
any trouble, he let me alone. 

The old compressor operator returned 
to town one evening some time later. 
But I packed up and left camp in time 
to avoid meeting him. 

Here’s a second chapter to this story. 
In 1921, I worked as draftsman for a 
large utility. One day an engineer 
handed me a sketch. It was a one-cyl- 
inder compressor, to be belt-driven by 
a squirrel-cage motor. What surprised 
me was that the compressor was to run 
over, and installation included idler 
with tightening screw. As motor was 
far enough from compressor. idler 
wasn't needed. I pointed this out and 
gave my reasons for compressor turning 
in opposite direction. The engineer 
listened without comment, then told me 
to follow the sketch. That compressor 
also had suction inlet-valves and double- 
babbitted crosshead guides, so it could 
operate equally well in either direction. 
But he told me to follow his plans. 

When you consider how some com- 
pressors are installed and operated, and 
the unskilled men who often run them, 
it’s remarkable they stand up. My ex- 
perience has been that all machines are 
good, if operated as designed. 
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DIESELS 


WILD GOOSE CHASES cost engine maker thousands of dollars that operators could avoid, but this firm wants happy customers 


Flying Down Diesel Troubles 


BY FRED CARTER, 


Tracking down diesel troubles is always expensive, but 
the operator can avoid many of these headaches. Often, 
it's just a case of making a slight adjustment, or of check- 
ing the serial number of a part before ordering. At times. 
I find the trouble after only a few minutes. Then again. 


CASE NO. 1: Dancing Needle Gave Operator Bum Dope 


A plant owner out West sent a hot 
telegram demanding a serviceman at 
once. His wire said exhaust-gas tem- 
peratures fluctuated so badly he got un- 
stable readings. He was afraid fault 
was with engine. 

I hopped a plane that night and ar- 
rived in the wide open spaces next morn- 
ing. A few hours by taxi over rough 
roads brought me to his plant. 

Operator wasn’t too happy when he 
met me, so I got to work. I turned se- 
lector-switch knob and, sure enough, 
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pyrometer needle danced all over the 
dial. I was sure trouble was with in- 
strument, not with engine. 

First, I checked thermocouple con- 
nections at cylinders to see they were 
tight. Then I made sure connections 
were not crossed by checking plus 
marks on the thermocouple and pyrom- 
eter connections. They were OK. 

I removed and inspected welded 
juncture of thermocouple leads—they 
were all right. Then I interchanged 
thermocouple connection with various 
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Erecting Superintendent, Worthington Corp 


| may have to do a lot of work before striking pay dirt. 

We have several trouble-shooters on the road to keep 
customers happy. The four cases I tell about here show 
why this business isn’t dull. And they may help you solve 
your own troubles next time something goes haywire. 


pyrometer connections. They acted the 
same as when connected to their orig- 
inal cylinder. I heated one thermo- 
couple element with a match, but needle 
still fluctuated. 

There could be a partial break or 
fracture in wiring, so I retraced and 
rang out the wiring. But it was OK. 
Next came a check for wiring size, 
specified by maker for right readings. 
No mixup there. Selector-switch con- 
tacts were also OK. Only thing now 
was to look inside pyrometer. 
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| removed cover and operating mech- 
anism—and found the gremlin. Grease, 
oil and dirt coated all parts. After 
cleaning them with carbon tetrachlor- 


CASE NO. 2: Identical Transfer Pumps Only Looked Alike 


\ Southwestern plant sent an SOS. 
It was another long trip. This plant 
had two identical diesels. One worked 
swell, while other's fuel-oil transfer 
pump didn’t deliver enough oil to sup- 
port full-load operation. And being de- 
prived of full-load operation didn't 
make the owner happy. 

Suggestions had been made from 
time to time for bigger transfer pump. 
But since one of twin engines didn’t 
need a larger pump, why should this 
engine? 

I made all possible adjustments on 


CASE NO. 3: Hot Bearing Showed Shimming Wasn't So Hot 


A few years ago I made an emergency 
trip to the East Coast to find out why 
engine’s outboard bearing ran hot. Cus- 
tomer wrote he did everything possible 
to cool it down, but no luck. Engine 
was large. Shaft through pedestal bear- 
ing on generator end was about 8 in. 
These bearings are self-aligning, seldom 
give trouble, so I was anxious to find 
the fault. 

Bearing was sizzling hot—no doubt 
about that—but why? First. I checked 
lubricating splash-ring, then lube oil. 
OK. Then I made sure that oil level and 
oil characteristics were right for job 

also, that oil was clean and oil rings 
were turning. I had to check everything. 


CASE NO. 4: Engines Kept Conking Out Like Shot Rabbits 


This case was a nightmare until I 
found the trouble. A Southern plant 
had several engines. Superintendent 
called long distance. I happened to be 
only a few states away, winding up a 
new installation, so I stopped off before 
flying home. 

Super told me everything was fine 
until a few days before—then all hell 
broke loose. Seemed trouble was in iuel 
system. First, a fuel-oil pump failed. 
Then an injector nozzle clogged, stop- 
ping all fuel to its cylinder. As fast 
as one fuel injector was unplugged. 
another one in another engine would 
fail. Place was a madhouse, shutting 
down engines, cleaning injectors, open- 
ing fuel pumps and trying to keep sane. 
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ide, pyrometer needle remained steady. 

Engineer's face was plenty red when 
he saw I had made a costly trip just to 
clean a small instrument. But instru- 


engine to localize trouble source, but 
no luck. Then I checked fuel-oil pipe 
and tubing sizes. They were OK. 

Customer did have a spare pump on 
hand, also a pump catalog. I checked 
listings and found maker had identical 
pumps as to size and appearance. I also 
learned that one had helical gears 
while the other had spur gears. A little 
more checking showed me helical-gear 
pump was listed for engine of higher 
speed. Spur-gear pump’s output was 
specified for speed range of engines in 
this plant. This was a clue. 


Quick inspection of clearance around 
bearing housing and shaft showed shaft 
was not rubbing against housing. After 
questioning operator. I learned he had 
keyed up on bearing. Also, that he 
brought clearance between shaft and 
bearing with shims to our recommenda- 
tions. 

I stuck feelers between shaft and bear- 
ing without opening bearing. Clearance 
was OK. Next morning. I checked bear- 
ing while engine was started. One cor- 
ner of bearing casing was hotter than 
rest of casing. But heat spread rapidly 
over entire casing. That gave me an 
idea. Self-aligning bearing was _ re- 


stricted or pinched in the casing so it 


I found minute brass particles lodged 
in precision parts of pumps and _ noz- 
zles. Job was tracing source of these 
particles. With several engines conk- 
ing out from time to time—that wasn’t 
easy. 

First. I opened a fuel-oil pump to see 
if brass particles could be from this 
source, bus found nothing. Before long 
I was sure particles came from flexible 
connections in fuel-oil piping system. 
Connectors were between fuel-oil pumps 
and fuel-oil headers. 

These connectors were 1-in.-dia tees, 
fitted with rubber gaskets for absorbing 
expansion vibrations. Flexible 
gaskets had small brass springs imbed- 
ded at sealing edges. Brass springs in 
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ments are often needlessly scrapped and 
replaced when a little cleaning is all 
they need. It pays operators to know as 
much as possible about instruments also. 


1 dismantled pump on engine that 
wasn’t delivering enough oil for full- 
load operation. There was the trouble— 
it had helical gears, which catalog speci- 
fied for higher-speed engine. Otherwise, 
both pumps were identical. Fortunately, 
customer’s spare pump was right one 
for this engine. I installed it and solved 
the problem. 

To avoid this kind of common trouble, 
make sure you read serial numbers cor- 
rectly, right down to last letter. Often 
a letter after the number indicates speed 
range in an otherwise identical pump. 


couldn't align with shaft’s movements. 
Removing bearing casing-cover, | 
found upper bearing-cap that housed 
self-aligning bearing had not been 
raised through shimming to compensate 
for shim added between bearing halves. 
In other words, if shim is added between 
halves of such a bearing, it is no longer 
a perfect sphere (to move in its hous- 
ing) but becomes oval. So casing that 
this oval-shaped bearing moves in must 
also be made oval. or bearing binds as 
it tries to wiggle slightly. After placing 
same amount of shims between bear- 
ing-casing halves as operator placed 
between bearing halves, bearing ran 
cool. Finding this trouble was easy. 


all connectors had started to deteriorate 
about same time. as all plant machinery 
was same age. 

Evidently vibration in lines and sul- 
furic-acid action of fuel on brass caused 
the trouble. Only remedy was to pull 
out all connectors and replace with ones 
without brass. 

| replaced all flexible parts of adapt- 
ers with two neoprene O rings, held 
between two. steel washers. They 
worked so well in this plant that we 
recommend them for all installations 
now. 

Besides flying, and getting to out-of- 
the-way places by anything from a mo- 
torcycle to a row boat, our real fun 
starts when we enter your plant. 
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HEATING & AIR CONDITIONING 


You and he daw right ith 
air and water at 70° oarowm boiler 
plant holding body at 98-7 F 


Nes getting away ! 
OOPS... 


though 
air from body to carroundings seasy 


on our blood stream, but things change 


| Brother, is tt ever cold / 
Turn onthe heat!/ 
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wan tot ler SUPPLIES if. 


Topay’s HEATING ENGINEER finds 
himself swamped with suggestions, de- 
vices, new heating systems every time 
he admits to a heating problem. These 
helps can take the form of anything 
from an improved trap or vent to the 
advantages of putting in a different 
heating layout—hot air, steam, high- 
pressure hot water, or what have you. 
When all's said and done, there’s only 
one best way to solve any heating prob- 
lem. That is, know all there is to know 
about your present condition so you 
can judge how good a job any proposed 
change will give. 

We remember a couple of trouble- 
some problems we ran into that prove 
our point. With them the answer could 
only come from going back to the fun- 
damentals. For example, take the case 
of the blowing traps. 

The traps in question were on the 
customer's connections near the end 
of a district steam-heating network. One 
cold day they began to blow like mad. 
When a serviceman finally got out to 
them they were behaving perfectly. An 
hour later, they were back at it again. 
Once we had a chance to see the traps 
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Fundamentals Solve Heat Troubles 


By R H EMERICK, Consulting Engineer, N. Charleston, S. C. 


acting up we knew it was an open-and- 
shut case—a loss of prime. But why? 
The reason was as simple as the funda- 
mentals. 

Heat Transfer. Most district heating 
companies try to supply the peak num- 
ber of heat units. That means: Deliver 
as much steam and as little condensate 
as possible into the customer’s lines. 
So these companies supply steam to 
their distributing mains with a little 
superheat. And, again, they do it for 
a reason. 

Steam as we all know is merely 
vapor. Just pump it into a pipeline, no 
matter how well lagged, and you're 
bound to get condensation. To the dis- 
trict steam company this represents a 
loss of their product, heat energy, if it 
takes place within their lines. So they 
superheat it. 

Superheat has considerable effect on 
heat transfer. It’s just like dry gas, and 
it wants to remain in that state. It ob- 
jects to rapid condensation and trans- 
fers its life’s heat most reluctantly to 
the dry surface of the containing 
metal. 

On the other hand, saturated steam 


provides a moisture film on the insides 
of enclosing pipes. That film works as 
a busy ally in heat transfer. If you’ve 
ever fallen into a pond, you know how 
well and how quickly this water film 
does its job. Take a look at the car- 
toon strip, “You and Me,” at the top 
of this page. Dry, you were comfortable, 
but wet, you looked and felt like dia- 
mond floorplates with a shiver. When 
it comes to heat transfer, water acts 
on iron just as it does on us. Spill a 
little on an iron sheet at 100 F, and 
the water will grab up enough heat to 
evaporate fast. 

As you migit expect, there’s pretty 
good evidence besides this rule-of- 
thumb estimate that the heat-transfer 
rate for saturated steam is higher than 
ihat of superheated steam. Actually, 
it's about twice that of superheated 
steam. So for the district heating com- 
pany it’s good business to superheat a 
little. But the user ought to recognize 
that and realize, if the load on the dis- 
trict steam-supply lines is light, he’ll 
be getting superheated steam into his 
own heating system. Then coils, radia- 
tors and just plain pipelines will be- 
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HOT, HUMID ATMOSPHERE, ideal for curing concrete blocks, could not be set up in 
above room because fundamentals were ignored. Can you tell why? See the story 


have a little differently than usual. 

That’s exactly what happened with 
our blowing trap case. When the load 
lightened on the district steam lines, 
the superheat increased a few degrees 
in our supply lines and condensate to 
the tucket traps dropped, at moments 
even disappeared. Without enough 
water for a seal the traps would blow 
like mad. A little later, along would 
come some slugs of wet steam, con- 
densate would build up. the trap would 
seal, and everything was fine. 

Trap Cure. Once we felt sure our 
trap trouble was priming loss, we made 
a quick and effective cure. We pulled 
off the insulating covering from a 
couple of feet of the drip leg to the 
trap. and left it off permanently. To 
produce condensate in a hurry, we 
sluiced cold water over the bare iron 
piping. But once we'd establish a seal 
and made sure enough condensation 
was forming by exposing the drip-leg 
piping, we never had a bit of trap 
trouble again—superheat up or super- 
heat down. 

If you're looking for a moral, it 
seems that you can have too much in- 
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sulation on a working trap connection. 

Our second case is more or less one 
of heating in reverse. It has to do with 
a special room built for curing con- 
crete test blocks. We certainly didn’t 
want to spray them for their 28-day 
curing period. Instead, we reasoned, 
we'd set up a 100% relative-humidity 
atmosphere at 65-70 F, and in that way 
produce a simple check on the drying 
rate. This method, we felt, would give 
uniform curing. To be certain of a 
100% relative humidity we settled on 
establishing a definite fog. 

Drawing. top of this page, shows the 
room we designed. A steam-type hu- 
midifier, with a fan for distributing the 
vapor under the control of an automatic 
humidistat, went in to produce the fog 
and maintain 100% relative humidity. 
If humidity fell off a bit, the humidistat 
turned on the steam. At 100% relative 
humidity, off it went. The job seemed 
that simple. Or so we thought. 

Maintaining Humidity. We further 
equipped this room with a steam-heat- 
ing loop and a unit cooler so the 
temperature could be kept between 65 
and 70 F, winter and summer. A thermo- 
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stat ran one or the other, depending 
on whatever heating or cooling was 
needed. 

And so, with everything observed in 
working order, the room was put on 
test. The Freon compressor started up 
and cooled the room, the thermostat 
shut it off. But the steam refused to 
cooperate. It not only failed to develop 
a fog, but it also refused to produce 
100°; relative humidity. We then raised 
the pressure from 2 to 5 psig. Same 
result. 

The humidifier manufacturer felt the 
trouble was originating in low steam 
pressure, a fouled strainer, or some such 
simple situation. The humidifier had 
always made fog before. In fact, in 
meat-storage rooms, fog is a nuisance. 

But as things worked out, the steam 
was cleared of all slurs on its good 
name. The real villain in the layout 
turned out to be the 55-F refrigerant 
in the coils of the unit cooler. As the 
fan circulated the vapor-laden air across 
these coils, the 55 F said in effect: “I 
am the saturation temperature of this 
room.” And having so spoken it con- 
tinuously condensed out all moisture 
above its own needs for 100% rela- 
tive humidity. The doomed extra mois- 
ture just went down the cooler drain, 
the victim of a law of nature. 

You can verify this law by referring 
the situation to a psychrometric chart. 
There, youll see that 100% relative 
humidity at 55 F provides enough mois- 
ture for only 70% relative humidity at 
65 F. And if we don’t like the situation, 
we can put in a water spray, because 
nature won't break a law to help us 
cure concrete. So we put in a water 
spray, but remained scientific about it 
and turned the nozzle upward. This 
scientific arrangement operates 
satisfactorily. 

Because there is a reason for every- 
thing where steam is concerned, how 
come this humidifier successfully fogs 
up a meat room and yet fiopped in the 
special room in drawing above? The 
meat rooms were chilled by coils with 
no helping fan to circulate the air 
rapidly. That fan made the difference. 

The steam vapors remained com- 
paratively static, and their passage 
across the condensing surfaces was 
much slower than the humidifier’s 
speed of replacement. Also, as the 
temperatures in the meat room were 
quite low, around 32 F, far less mois- 
ture was required to produce a satur- 
ated atmosphere. To prove this point 
we need only remember that we can’t 
see our breath at 90 F but can create a 
nice little cloud at, say, 45 F, 

Morac: If we want to keep up a 
fog with steam, we shouldn't run it 
through a condensing coil. 
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Make your refrigeration plant 
safer by learning how other 
operators got into trouble. Re- 
sults of a survey pin down 
accident causes, show you how 


you can easily... 


WELL-MAINTAINED refrigeration compressors seldom give trouble, stay on the job 
for years. Units in this plant are good example of what right maintenance will do 


Cut Compressor Ills 


With the Right Upkeep 


You can avo refrigerating-plant 
accidents if you take a tip from the 
Hartford Steam Boiler Inspection and 
Insurance Co and pay attention to cer- 
tain vital parts of your compressors. A 
survey of 150 accidents by this company 
shows where and why troubles occur. 

Survey covers only commercial units 
rated at more than three horsepower. 
Ninety-six of the machines in the acci- 
dents were ammonia compressors, 54 
were Freon. 

Plants where the accidents occurred 
include cold-storage warehouses, brew- 
eries, hotels, dairies, packing and ice 
houses. The study is confined to the 
compressor only; it does not include 
accidents to motors or engines driving 
the machines. 

Type. As a starting point in the sur- 
vey, the accidents were classified ac- 
cording to the part that failed first, 
without regard to the damage that fol- 
lowed. For example, if a valve broke 
and then jammed between a piston and 
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cylinder, the accident was classified as 
a valve failure. Or, if a bearing failed 
and scored the shaft journal, the acci- 
dent was termed a bearing failure. 

Fig. 1 shows that failures of valves 
and bearings, taken together, accounted 
for more accidents than failures of all 
other parts combined. 

Valves. Next step in survey was to 
study and ciassify the 65 accidents 
caused by valve failures. In some plants 
the damage was confined to the valve 
or parts of its mechanism. But on many 
jobs, pieces of the broken valves jammed 
the machine, leading to breakage of 
pistons, cylinder heads or connecting 
rods. Repair costs ran as high as $1500 
on some jobs. but the average was about 
$350. 

Fig. 2 shows why these valves failed. 
Good maintenance could have prevented 
many of the accidents caused by valve 
cracks and loose bolts or fastenings. 
You can spot these faults if you inspect 
your machine regularly and are careful 
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not to overlook any of the running parts. 

Damage from liquid carryover, item 

in Fig. 2, has many causes. These 
usually originate outside the compres- 
sor and can be traced to poor operating 
practices. So keep your expansion 
valves in good order at all times. Do 
the same for automatic controls of all 
types. 

Always use the right starting proced- 
ure, keeping an eye and ear cocked 
for signs of carryover. Some machines 
give off clicking noises before enough 
liquid enters to cause damage. In some 
of the plants hit by these accidents, 
operators reported they heard the click- 
ing noises on many occasions before 
final failure occurred. Remember, these 
signs of liquid carryover mean that 
trouble may be on its way. 

Bearings. Most bearing failures 
among the accidents included in this 
survey resulted from _ lubrication 
troubles, Fig. 3. 

As with most other types of machines, 
the chances of bearing failures in re- 
frigeration compressors can be greatly 
reduced by a rigid program for check- 
ing lubricant supply and keeping it 
free of dirt and foreign matter. If such 
precautions had been taken, they could 
have prevented many of the accidents 
in items | and 2, Fig. 3. 

Cost of these bearing failures varied 
widely, depending on whether (1) dam- 
age was confined to the bearing itself 
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accidents 


Valve, valve cage, etc 65 


| Bearings 36 


Piston or rings 14 


Cylinder or head 


Miscellaneous 17 


Total 150 


Failure of valves, valve cages and 
related parts caused most accidents 


or (2) the failure caused damage to the 
crankshaft, requiring replacement of 
this expensive part. Average cost for 
the 36 accidents in Fig. 3 was $720, 
but in some plants, cost of repairing 
the compressor ran to several thousand 
dollars, 

Other Causes. The remaining acci- 
dents shown in Fig. 1, totaling 49, in- 
volved failures of cylinders, pistons, 
shafts, etc. They resulted from a variety 
of causes, and the number in any one 
classification is not sufficient to set a 
pattern. But two important points were 
noted: Liquid refrigerant entering the 
compressor caused 10 of these 49 acci- 
dents; and at least five of the cylinder 
failures resulted from _ lubrication 
troubles. 

Learn From Others. Now what does 
this survey mean to you, the guy who’s 
running a refrigeration plant of any 
kind? Briefly, valves and_ bearings 
should receive special attention in pre- 
ventive-maintenance programs for re- 
frigeration compressors. Leaving the 
survey, let’s get down to some practical 
operating facts, as seen by Power edi- 
tors. 

Check Your Plant. Machines that have 
thermostatic expansion valves sometimes 
become flooded with liquid during the 
off cycle. This is caused by incomplete 
closure of the expansion valve when 
machine stops. One simple way to avoid 
this trouble is to fit a thermostatically 
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VW Cracks in valves and valve parts 
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VW Low oil level 


V7 2] Dirty oit or plugged pipe 


2 3 cae Failure of lubricator 
0 4| Oil leak at seal or other point 


Total 65 s_] Velve in oll line clesed 


Here’s why valves failed. Cracks, 
liquid carryover were major causes 


controlled solenoid valve in the liquid 
line ahead of the expansion valve. Then 
you'll get positive shutoff every time 
compressor stops. 

There’s no reasonable excuse for un- 
detected cracks in valves, and their 
cages and other parts. Make valve ex- 
amination a regular step in your main- 
tenance program, using a magnifying 
glass to help spot suspected cracks. 

First sign of leaking or broken dis- 
charge valves is usually a rapid rise in 
suction pressure after machine stops. 
On Freon systems, a suction-pressure 
rise of more than 5 psi per minute indi- 
cates that discharge valves leak or are 
broken. But before opening compressor 
to inspect valves, save yourself some 
work and check expansion valve, sole- 
noid stop valve snd relief bypass for 
leaks. Leaks at these points can make 
suction pressure rise quickly. 

Lubrication. If you have the right 
oil for your compressor, there’s no 
reason why it shouldn’t give good serv- 
ice for long periods. So tackle the lu- 
brication problem by checking to see if 
your oil is suitable. Reciprocating 
ammonia compressors generally use 150- 
300 ssu oil; Freon compressors take 
280-300 ssu oil. Both these recommenda- 
tions are for smaller units. Viscosity is 
that measured at 100 F. Consult a lu- 
brication engineer for best viscosities in 
large units. 

Note in Fig. 3 that most bearing fail- 
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6 Misalignment 


Undetermined 


Bearings failed mostly from neglect 
of oil level, dirt in the oil pipes 


ures resulted from neglect to keep right 
oil level. Leaks, plugged pipes, defec- 
tive pumps and not enough oil will cause 
level to fall too low. Make an hourly 
check on lubricant level while machine 
runs. Check again before machine 
starts. 

To remove water and dirt from lube 
oil, use a separator. Clean it regularly; 
a dirty separator is almost as bad as 
none at all. 

Ring-oiled bearings must always have 
enough oil in their reservoirs so ring 
dips into it. This applies to chain-oiled 
bearings also, because the only major 
difference in the two designs is that 
the chain replaces the ring. 

Check sight-feed lubricators -every 
hour while compressor runs. Count the 
drops fed, using a stop watch to check 
feed rate. Refill lubricator reservoir 
before level goes out of sight in the 
gage glass. Don’t skimp on oil feed 
rate—you may save a few pennies to- 
day and spend hundreds or thousands 
of dollars for repairs tomorrow. 

If your compressors are splash lubri- 
cated, be sure to choose an oil with a 
high-enough viscosity at compression 
temperature to prevent excessive oil 
consumption. Oil that is too light gets 
by the piston rings and mixes with the 
refrigerant. See that oil is stable and 
resistant to oxidation. This keeps car- 
bon and gum formation low, prevents 
plugging of oil passages. , 
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Occasional check on conveyor-scraper counterweights as- 
sures correct pressure is applied by scraper against belt 


OLD 


Steel retainer plote 
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Belt travel 
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---Hopper bottom 


Changing the angle between belt and scraper, then shifting 
scraper location, brought end to annoying belt chattering 
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conveyor belt 


Pulley rim 
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Weight 
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Metal-retaining plates are made short so they won’t bind 
on conveyor if the scraper turns over; belt might be ripped 


Small Changes Lick These Conveyor 


¢ Plant-made improvements 
on this coal-conveyor scraper 
show how operating ingenuity 
can often get the best of 
knotty problems in‘ your equip- 


ment design 


¢ Here Jim Campbell, boiler- 
room engineer at Detroit Edi- 
son Co, tells each of the steps 
they’ve gone through and the 
success they’ve had in ending 


chatter, reducing maintenance 
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B® SLIGHTLY INCLINED, coal - belt - con- 
veyor scrapers, installed in Conners 
Creek powerhouse, met with moderate 
success. But plant-made improvements 
have worked even better. Original 
scraper setup, Fig. 2, was used in some 
49 locations, most near head, but some 
near tail pulleys. 

Belt Chattering. When this type 
scraper removes coal, it “rolls” the coal 
under scraper belt, dropping off on 
downstream side of scraper. Because of 
this rolling action, sufficient space was 
always left between hopper sides on 
scraper so coal could fall below. We 
found angle of hopper should be over 
60 degrees to allow scraped coal to slide 
more freely. 

Original double-scraper is still used 
in many locations, as at either end of 
reversible conveyors. Here, on these re- 


versing applications, minor chattering 
was often noticed. 

To lick the chattering problem, angle 
of contact with belt was reduced, Fig. 2. 
Changing the angle and placing scraper 
in contact with belt, at point where 
beit passed over pulley, made a marked 
improvement in scraping. Reducing an- 
gle A was of major importance. Follow- 
ing table lists most efficient angle A 
(scraper to pulley tangent) for various 
pulley diameters. 


Pulley diameter, in. Angle A, deg 


24 20 

36 25 

42 27 

48 30 
Present Scrapers. Present scraper, 
Fig. 3, using 7-ply %4-in. rubber, was 
field-tested, and no excessive wear or 
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Fotation 


~..- flopped over 


/n contact with Stop 


Softening of scraper-rubber may 
cause flopover, even with proper stop 


-- Belt scroper 


Wood stiffener 


Metal - retaining 
plotes 


White pine gives better stiffness, car- 
ries off heat faster than ply-rubber 


Problems 


burning was noticed. We've found ply 
rubber gives better scraper stiffness. 
Stops were placed on the weight lever 
to prevent scraper from flopping over, 
plus giving simple indication as ts 
scraper wear. 

Metal-retaining plates, Fig. 3, are 
made short so they won’t bind on con- 
veyor if scraper turns over. Otherwise, 
if plates were too long, belt could be 
ripped or burned. Even with proper 
stop-setting, scraper occasionally flops 
over. We trace this to heating of scraper 
rubber, causing it to soften and con- 
form to pulley, Fig. 4. 

But this last problem has apparently 
been licked with a still newer design, 
Fig. 5. Here, white pine replaces the 
ply-rubber stiffener. White pine con- 
ducts heat away twice as fast as rubber 
and gives better stiffness. 
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Noisy Bearings Up Maintenance 


> For A REALLY QUIET BEARING, the balls, inner and outer 
races must be highly polished and regular. Races must be 
perfect circles and balls perfectly spherical, all dimensions 
held to close tolerances. And such is the case with a bearing 
from a reputable manufacturer. Noise problems generally 
come from poor installation. 

All the topnotch workmanship the manufacturer put into 
the bearing can be ruined by poor fitting and careless in- 
stallation. Ruined from the noise angle too. For example... 

Shrink Fitting. For bearings larger than the one above, 
it’s not uncommon to shrink-fit by preheating the bearing in 
an oil bath or oven. Trouble comes when shrinking takes 
up the designed internal bearing clearances. When bearing 
operates, the inner race tries to expand. Where the internal 
clearance has been taken up by shrinking, you come up with 
a “preloaded” condition. This shows up by bearing being 
noisy, and generally results in early failure. 

In any normal ball-bearing setup about 70% of shaft- 
diameter excess is translated into expansion of inner race. 
This, in turn, means a corresponding decrease in internal 
clearance. 

What is good practice? As we see it, there’s little dis- 
agreement on the need for a reasonably tight fit between 
shaft and inner race, At the same time, undue squeezing 
of bearing on shaft must be avoided. From the noise angle, 
a bearing with a medium-to-loose internal clearance is pre- 
ferred for motor applications. 

But if you shift to the other extreme—excessive clearance, 
especially if accompanied by critical operating conditions 
and unfavorable balance—you may wind up with “shaft 
whip” or progressive gyration of shaft around bearing’s 
internal clearance at a fast clip. Mechanical vibration re- 
sults with a vibration frequency having no apparent relation 
to speed or other factors. 

Where you run into such a condition, the vibration can 
be damped with an axial-thrust washer, which applies a 
thrust load to outer race of one bearing while taking up 
internal clearances of both bearings. The bearings are then 
lightly spring loaded. Stabilizing washers of this type are 
available from several manufacturers. 

Bearing Housing. Fit between bearing housing and end 
bracket should be snug, but not to the point where the outer 
race is distorted, knocking out alignment with the ball track. 

Cleanliness is a major consideration in handling ball 
bearings. This is the first rule laid down to any apprentice 
in a repair or maintenance shop. Noise and early failure 
stems from dirt, grit or foreign matter reaching the ball track. 
—Jim Sparks, St. Louis, Mo. 
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How Good Charging Methods, Maintenance Stretch Battery Life 


Lire rEcorD of 62-cell battery installed 
in 1918—35 years ago—in Blue Island. 
Ill. station of Public Service Co of 
Northern Illinois, shows how good 
charging methods and maintenance can 
stretch battery life. 

First 12 years, this battery was re- 
charged by “cycle charge” method rec- 
ommended at that time. Beginning in 
1930, battery has been charged by “float 
charging.” preferred at present. 

Since , installation, battery re- 
ceived a ‘-step maintenance inspection: 
(1) Voltage of each cell is checked 


every three months. (2) Over-all volt- 
age of entire battery is checked daily. 
(3) Periodic check is made of panel 
meter against a standard meter. (4) 
Specific gravity of each cell is checked 
monthly. 

Written record is kept of all points 
checked. Deviations from normal are 
easily caught and remedies immediately 
made. Cell repairs are also recorded. 
For instance, repair records show that 
in first 15 years, 96 separator repairs 
were made. This is one separator re- 
pair per cell, every ten years.’ Ever 


since the float-charging method has been 
in use, there’s been a sharp decline in 
number of repairs. 

Battery is used for oil-circuit-breaker 
control, power for indicating lights and 
emergency lighting. Test in 1941 re- 
vealed that battery gave better than 
100% capacity, also that only one cell 
showed any deviation from normal— 
but not until end of discharge period. 

Maintenance department reported in 
1942 that battery would give ten more 
years of service. It’s still going strong. 
Courtesy, Geuld National Batteries, Inc 
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Expanding Ball Bearing 


SKETCHES SHOW quick way to heat a 
ball bearing before expanding on a 
shaft. First, take a short piece of pipe 
that fits inside ball bearing. Then stand 
pipe on end on a brick and heat pipe 
with torch. Slip ball bearing down over 
pipe so it also rests on the brick. Heat 
radiating from pipe expands bearing. 
It is then slipped in place over shaft. 
H C Pootey Wilmington, Del. 
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Make Paper Work Easy 


GuyYS WHO THINK paper work is labor, 
as I do, should make graphs to speed 
this unpleasant chore. Plot manometer 
reading against gas flow, for example 
—and gas-flow or steam-flow efficiency. 
If an operator can figure quickly just 
what he is doing, he is more apt to do 
his best. We have good luck with this 
visual method of speeding work. 
H Hotcomse Alamos, N. M. 
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operating and maintenance short cuts 


STEVE ELONKA, Associate Editor 


Turning Down Generator's Shaft Ends in Place 


DURING TURBINE INSPECTION and repair 
periods, we had to renew bearing-ring 
segments that support flexible coupling 
on the shaft ends of the turbine and 
the generator. 

After old segments were removed and 
new installed, we had to turn down new 
rings to size. This called for some kind 
of a turning device to turn turbine and 
generator shafts, as well as a cutting- 
tool rig to turn rings to size. 

Photographs show how we rigged an 
air-hoist motor to turn rings down on 
end of generator shaft. They also show 
compound rest bolted to inside of center 
bearing pedestal to hold cutting tool for 
turning rings to size. Dial indicator was 
used to check shaft movement while ma- 
chining segment rings. 

To turn rings down on turbine end 
of shaft, same turning rig was used. On 
generator end, exciter armature was re- 
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moved from generator shaft for repairs, 
and this made it quite easy to turn 
shaft. 

On steam end, emergency governor 
was removec from shaft end and a pul- 
ley fastened’ by bolts. We used bolt 
holes that bolted emergency governor 
assembly to end of turbine shaft. This 
work was done on a 25,000-kva_tur- 
bine generator which runs like new. 


E E Situ Clarks Summit, Pa. 


For Clean Drawings 
TIE YOUR SANDING BOARD END to a 3-ft 
piece of string, tacked to side of draft- 
ing table. Then it will always be handy, 
and your drawings won't get smudged 
with pencil carbon dust. 

Ep Eckert New York, N.Y. 
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Keep Your Coffee Hot 


CorreE STAYS right temperature if you 
keep coffee pot on a steam trap. 
H Hotcomse Los Alamos, N. M. 


Finding Condenser Air 
Leaks by Easy Method 


Finpinc condenser air leaks comes up 
often, and locating exact trouble spot 
can take a long time. This fast method 
works well for checking turbine gland 
seals and other points in areas that can- 
not be visually observed. 

We used a Prest-O-Lite halide de- 
tector. This is a small burner arranged 
to pull primary combustion air through 
a tube and into burner. Flame is a pale 
blue if only air is pulled into burner 
through suction hose. If small amounts 
of vapor from carbon tetrachloride en- 
ter suction tube, flame turns green. 

Torch was developed to detect leaks in 
refrigerating equipment using organic 
halides as refrigerant. But since these 
materials are not always available 
around a power plant we tried carbon 
tet. Vapors from this liquid color flame. 

Find condenser air leaks by placing 
burner where (1) it burns with a small, 
steady flame (2) suction hose can be 
placed inside exhaust air line from 
after-condenser on air ejectors or vac- 
uum-pump discharge line. 

If used for first time, test to observe 
reaction of flame when carbon tetra- 
chloride vapor is present in air entering 
suction tube. A few drops of carbon 
tet may be added through the vacuum- 
breaker valve. After a few seconds, 
flame on lamp shows a greenish color. 

After this experiment, use a_pint- 
size pump cil-can to pump carbon tet 
on any joint or seal to be tested. With 
suction tube of detector in air-exhaust 
line. pump a few drops of carbon tet 
on a suspected point. Then observe 
detector flame for 30 or 40 seconds. 
Greenish discoloration in flame tells 
carbon-tet vapors are present in air ex- 
haust of ejectors. If carbon tet is con- 
fined to a small area or a single con- 
nection, you can almost pinpoint a leak. 
Make double check by waiting for flame 
to clear. Then use another carbon-tet 
shot on same area. 

Remember, carbon-tet vapors are 
toxic. Never use unless place is well 
ventilated. Continued exposure to va- 
pors is dangerous. Brief persons using 
this material so testing is safe. 

P H REeNFoRE Borger, Texas 

(Continued on page 150) 
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Weld on blister built up 


WRONG: Blistered tubes repaired like 


Botcer tuses often fail and boiler must 
be taken out of service quickly. 

Here are some causes of tube failure: 
(1) seale or heavy sludge on tube wall 
(2) oil adhering to tube (3) soot blower 
out of line, steam impinges on tube (4) 
plugged tube (5) flaw in tube (6) bad 
previous weld. 

Repair by window welding is quick, 
economical, and it’s a permanent repair. 
Ruptured, bulged or thin tubes have 
been repaired temporarily, as shown, but 
they will fail again. 

Repairs fail sooner or later from (1) 
localized welding stresses (2) cracks 
forming between weld heads or (3) 
weld making metal double thick, thus 
keeping away cooling effect of water. 
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these will soon fail 


Welded lap seam | 
on patch 


Area to cut out 


Window Welding Can Save Your Blistered Boiler Tubes 


Window welding is easy and as quick 
as these temporary repairs. First cut out 
damaged tube section. If tube has scale 
or oil blister, there’s usually a smaller 
blister a short distance from failure. 
Cut out smaller blister also. After all 
damaged areas are cut out, square off 
tube end and grind to 30-degree angle 
on inside, all around. Cut new piece of 
tubing to exact length of piece removed 
from tube. Grind each end of this re- 
placement piece. 

If you could weld each boiler tube 
completely around outside, while you 
are inside a boiler, no window would 
be needed. But other tubes are usually 
too near. So cut a so-called window on 
replacement sections at ends. 


New replocement tube 


, Weld on 
window 


RIGHT: Remove blistered sections and ‘window-weld’ as shown 


Then cut out “window,” or cut off a 
piece so replacement piece can _ be 
welded. First, cut out a half circle of 
about 2-inch radius and about two- 
thirds of tube’s circumference in diame- 
ter. This opening gives plenty of room 
to weld inside tube, two-thirds of the 
way around. Now set wedge-shaped win- 
dow in place snugly and weld solid from 
outside. 

After damaged tubing is cut out and 
cause of failure found, treat boiler so 
scale or oil is removed before placing 
boiler in service. That means turbining 
all remaining tubes and_ descaling 
drums, or boiling out boiler with caustic 
solution to remove harmful oil. 


Birt Davis Chicago, Il. 


CLIP-ON CAP of gallon can is punched 
with hole 


Solder metallic hose in place 
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"No Spill’ Oil Container 


WE Use SPECIAL GRADES of lube oil from 
l-gallon cans. Machines are oiled by 
squirt-type oil cans or small, pressure 
oil-guns. But filling small oil cans from 
1-gallon can isn’t easy. 

Photo shows how we solved problem. 
Clip-on cap of gallon can is punched 
with hole in center. Solder a small- 
bore, flexible, metallic hose in place. 
It’s easy to tilt can and guide narrow 
stream of oil into a small container. 
Oil supply is cut off quickly when hose 
end is bent upward. And you don’t re- 
quire hole for air entry to take place of 
oil removed because only a little oil is 
drawn off at one time. 

When punching hole in cap, apply 
punch on concave side to keep from 
damaging snap-on cap. When gallon 
can is empty, place cap with its hose 
on a new can for more service. 


C T Bower London, England 
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Composition- 


Stop Noisy Check Valve 


INSERT a composition disk—-same as 
used on water end of hot-water pump. 
Take clapper out and drill 3/16-in. hole 
in center. Make 14-in.-thick disk, same 
size as clapper. Screw clapper on with 
3/16-in. stud and lock washer. It does 
the trick. Have one ready for replace- 
ment so repairs are not held up. 
E R Rose Detroit, Mich. 
(Continued on page 152) 
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WATER TEMPERATURE CONTROL 


In Boston’s Famous Landmark 


MUTUAL LIFE INSURANCE COMPANY 
BUILDING 


Water Heaters, six of which are shown 
below; 21 Shower Baths; 7 Dishwashers in 
the company cafeterias; Photostat Develop- 
ing Baths for two large photostat machines 
... all are regulated by various types of 
POWERS Thermostatic devices especially 
suited for their particular use. 


When problems of temperature control 
arise phone or write POWERS nearest of- 
fice. With over 60 years’ experience and a 
complete line of controls, some of which are 
shown below, we can help you find the right 
solution for your requirements. 


Cram & Ferguson, Architects 
McCarron & Sullivan Co., Plbg. Engineers; M. Ahern & Co., Contractor 
Buerkel & Co., Heating Engineers & Contractors 


Powers 
ACCRITEM 
Regulator 


ol were? 
POWERS Thermostatic 

Compressed air or Woter Mixer. Insures ut- 

water operated for most comfort and safety in 

controlling all types ey showers. Many other uses. 

of water heaters, : 

and diesel engines. 


POWERS No. 11 Self 

Powers FLOWRITE THI Temperature Regulator for 

Valve | \ water storage heaters, hot 

\ q water converters, dishwashers, 

fuel oil preheoters, jacket 

POWERS Easy to Read : water cooling for air compres- 
Dial Thermometer . sors, and diesel engines, etc. 


Established in 1891 e THE POWERS REGULATOR COMPANY « SKOKIE, ILL. ¢ Offices in Over 50 Cities 


POWER * OCTOBER 1953 


|. 
4 
Used in the Most Prominent Bui ings Hie. 
: 
REGULATOR 
| 
# 
i\ 
# ™ 
(b29) 
151 


we// 


No. 2 comp 


=--- Cond 


More PRACTICAL IDEAS 


Begins on page 148 


4 Store 


Store 


Store 


No. 3 chilled 

Cooler ---» water-900 gpm, 

8} No. | comp mcm 600 gpm | 

ond 

: 300 gpm 4 
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$ 

Cooler 4 i 


Freturn bypess 


Our CENTRAL air-conditioning — plant 
serves shopping area, including large 
store, two banks, a super market, two 
restaurants, bowling 
about 20 small shops. 
1000 tons. 

Plant has two 600-ton centrifugals, 
driven by 600-hp 4160-volt wound-rotor 
motors. Condensing water at 54 F is 
supplied — by deepwell 
pumps. After passing through conden- 
sers, water is returned to same aquifer 
(well) it’s taken from, but downstream 
so there’s no chance of recirculation. 

Chilled water at 45 F is pumped at 
varying gallonage to maintain differen- 
tial between supply and return of 10- 
12 F. Minimum is 600 gpm, but various 
pump combinations can increase it to 
900-1200-1500-1800 gpm. 

Because of private utility operation. 
chilled water is pumped from 7 am to 
2 am from May 15 to Nov 15 to meet 
consumers’ requirements. 

Because of motor’s size, there’s a 


alley, theater and 
Maximum load is 


two 500-gpm 


(45 psi, 30F /SOpsi,844F 


Transmitte 
Ammona 


Ammonia receiver 
precooler 
Recording and 
© integrating 
meter 


Beating the Demand Meter 


heavy demand charge. We learned dur- 
ing first operating season that load dur- 
ing May, June, Sept, Oct and Nov was 
light, as weather was cool. But demand 
charge was imposed if motors were used 
only a half hour during month. 

We figured we could obtain about 400 
tons of cooling from 54-F well water, but 
could not get much dehumidification. 
But then humidity during these months 
is usually low. We installed a bypass 
line so the well pumps discharged di- 
rectly into chilled-water loop, sketch. 
Another bypass diverted returns back 
into diffusion wells. 

Results were very good. We cool with 
well water during May and June, use 
compressors during July, Aug and Sept. 
We return to well water during Oct and 
the few days in Nov that require cool- 
ing. Job more than paid for itself in 
one season, saving demand charge for 
four months as well as reducing energy 


charge which al) adds up to savings.’ 


W J Srernert Flushing, N.Y. 


How to Meter Liquid Ammonia 


SKETCH SHOWS a good method of me- 
tering liquid ammonia. Water is cali- 
brated directly in tons of refrigeration. 
Previous attempt to install orifice plate 
on outlet side of precooler was unsatis- 
factory because of the “flash gas” prob- 
lem. It is not necessary to precool to 
this low a temperature but to about 10 
degrees below condensing temperature 
corresponding to system head-pressure. 
M E Evans Chicago, Ill. 
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Vapor 
Salt — 
evoporator 
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Pressure 
release line 


Pressure-Release Line 
Serves as Safety Valve 


OUR SALT EVAPORATORS at this salt plant 
did not have any way of releasing 
pressure in steam space. Under normal 
conditions they are placed under a 
vacuum. 

Steam space is under considerable 
pressure at various times, because of 
abnormal conditions. 

Since shells of those vessels were de- 
signed to operate in a vacuum, this 
could cause a dangerous explosion. With 
no safety device available, I tried the 
foolproof idea in the sketch. This cost 
us very little money and works swell. 

D JENNINGS Sarnia, Ont. 


4-ft length 
of 4-in pipe 


Moving Dry Salt 


WHEN OUR BULK-SALT STORAGE became 
filled so our present conveyors couldn’t 
fill remaining space, I made the blower 
in sketch. One man can handle this 
apparatus. Salt can be blown in any 
direction and needs little or no atten- 
tion. It can be used for any dry, free- 
running material that causes trouble. 
D JENNINGS Sarnia, Ont. 
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IT FLOATS 
ON THE LOAD!* 


‘ You turn on the steam. 


This little stainless steel valve—the 
only moving part in the Yarway Impulse 
Steam Trap installed on the equipment — 
opens wide and stays open as the air and 
condensate continuously pour through. 


The equipment reaches production tem- 
perature in the quickest possible time. 


Production temperature reached, the 
little valve snaps shut. After that, by a 
pulsating action, it discharges all con- 
densate as it forms—even a tiny tea- 
spoonful. There’s hot steam in the equip- 
ment all the time...steady, maximum 
temperatures are maintained. 

It all adds up—to more production 
per day. 

Other profit-making features of the 
Yarway Impulse Steam Trap—low initial 
cost, easy installation, stainless steel con- 
struction, low maintenance, good for all 
pressures, quick delivery from over 200 
local industrial distributors. 

Try a Yarway—free for 60 days—and 
prove its advantage. Your distributor will 
supply you. 

For free Yarway Impulse Steam Trap 
Bulletin T-1740, write... 


YARNALL-WARING company 
100 Mermaid Ave., Philadelphia 18, Pa. 


*K .-. resulting in fast heat-up of equipment, 
more production per day. <= 


| YAR WAY | impulse steam trap 
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P LANT p ROBLEMS ... put your know-how to work 


How Can | Regulate Process -Water Pressure? 


HERE ARE THE FACTS: Our process work requires a water pres- 
sure of 30 to 31 psi. We have no elevated tank or pressure source 
other than a double-suction centrifugal pump that takes water from 


a tank mounted on the plant floor. 


When direct-connected to a 1000-rpm motor the pump discharges 
at 19 psi. Connecting it to a 1600-rpm motor gave a discharge 
pressure of 35 psi, which is too high. 

We've tried throttling the pump discharge valve, but this often 
reduces quantity below what we need. Storage tank can’t be raised 
above its present position in the plant. 


What's best way to control this pressure? Suction line runs 
level from tank into pump suction. Distance between pump and 
tank is about 2 ft. Discharge line runs horizontally to the process 
units. Neither line is pitched.—DN, July Power 


Here Are 22 Answers 


Pressure actuating line to regulator 
Adjustable back pressure 
reguiator 

| Return line to tank 


Supply } 
tank 


jo process equipment suction line 
SIMPLEST WAY to solve this problem is 
to use motor that gives greatest capacity 
and the piping hookup in the sketch. 
Regulator controls return of water to 
tank, keeping process pressure at the 
desired level. Be sure suction line is 
sized correctly for pump capacity. 
T H McCartuy 


San Francisco, Calif. 


Spring-loaded water regulating valye 


To storage | Pilot line 
tonk 


| By poss 


Pump; To process 


SPRING-LOADED regulating valve, in- 
stalled as in sketch, will do DN’s job 
for him. Place valve close to pump and 
make it the same size as the pump dis- 
charge line. Valve operating range 
should be 25 to 40 psi. Adjust spring 
to maintain a constant pressure of 31 
psi in pump discharge line. If water 
quantity delivered at 31 psi is too small. 
either the pump or the discharge line, 
or both, is too small. 

Joun J Geist Brooklyn, N.Y. 
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To process 0 Pump 


HOOKUP in sketch will give desired 
pressure if orifice size is varied until 
correct diameter is obtained. Fit by- 
pass with a needle valve to permit oper- 
ation while orifice is out of service for 
any reason. It may also be used when 
process-water needs vary widely from 
normal demand of the system. 
F R ANIsH Milton, Mass. 


psig 
-~Pressure switch 


Air line 


level ---} 

| 

To | 

Pressure tank 


IF FLOW is steady, use a steam pump 
with a constant-pressure air-controlled 
governor. Where pump capacity is con- 
siderably greater than demand, close 
pressure regulation can be secured with 
an air-filled pressure tank, as in the 
sketch. With pump capacity only slight- 
ly greater than the demand, use a 
spring-loaded relief valve on pump dis- 
charge to control pressure. 
Howarp HoLcomBe 
Los Alamos, N. M. 
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Pressure gage 


Relief valve 
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Discharge 
line 

By-poss 

\\ 

f Suction line 


THIS TROUBLE jis a common one with 
motor-driven centrifugal pumps. DN’s 
best solution is to bypass some water 
from the discharge to the suction line, 
as in sketch. This lowers the discharge 
pressure and increases the quantity 
pumped. Relief valve will do the same 
job automatically once it is properly 
set for the pressure desired. 

Check to see motor is not overloaded 
when using a bypass or a relief valve. 
Some pumps draw excessive currents 
when discharge pressure is lowered 
only a few psi. 


Georce GRIFFEL Bronx, N.Y. 


Float- operated valve 


Byposs Ar 
| 


To process | Pump, 


FLUCTUATING level in floor-mounted 
tank affects suction head on the pump, 
causing varying flow through throttled 
discharge. With this condition DN’s 
best bet is to install a float-operated 
valve in tank supply line to maintain 
level with 6 in. of desired line. Sketch 
shows the hookup that is good. 

A E Pritcnarp St. Louis, Mo. 


Process 
Prv. 30 psi-- 


One size -~ 
/ier thon 
Tank fine size Globe volve 
Pump 


IMPELLER, trimmed so its diameter is 
less than formerly, will produce a lower 
discharge pressure. Instead of trim- 
ming impeller, DN can order a new 
impeller having the diameter needed 
to give the desired discharge pressure. 
Keep the old impeller on hand for pos- 
sible use if conditions change. Sketch 
shows best piping hookup with new im- 
peller, pressure-regulating valve (prv). 
JoHN CONSTANCE 
Cliffside Park, N. J. 
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6 Mercury pressure 

contro/ 

| To 

process 

From supply tank Drain 

Motor- driven 

pump 


MERCURY SWITCH, connected to a pres- 
sure tank as in sketch, provides pres- 
sure desired in process system. Use a 
switch with a differential setting range 
to actuate motor starter. 
A A HUNNEWINKEL 
Woodstock, Ill. 


Emergency spill 


and vent 
Spill pipe 
i 
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to give waste 
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Tonk 
To processes 


Pump 


STANDPIPE, as in sketch, is good if DN 
has enough room for it and there is no 
danger of freezing. Have pipe high 
enough to give a static head of 31 psi. 
Emergency spillover prevents excessive 
pressure if process water is suddenly 
shut off. Vent relieves air and prevents 
siphon action in the spill line. 


A H Moutton Pittsfield, Mass. 


Needle valve 


Return water to tank 
r 


Reverse 
acting 
pressure: 
reducing 
Woter /600 rpm pump valve 
tonk To 
process 


REVERSE - ACTING pressure - regulating 
valve, installed as in sketch, solved a 
similar problem for us. Pump dis- 
charges at 35 psi when run at 1600 
rpm. Reducing valve, which is set to 
maintain a pressure of 30 to 31 psi, 
allows excess water to bleed to supply. 

Install a needle valve in control line 
to diaphragm to prevent pulsations in 
prv from sudden surges. Adjust its 
opening as necessary, avoid over-sizing. 


H A Berson New York, N.Y. 
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process 
Pressure 
regulating 

valve 


USE a pressure-regulating valve (prv) 
in pump discharge piping, as sketch 
shows. Then the 1600-rpm motor may 
be used to drive the pump. Double- 
seated valve gives closer pressure reg- 
ulation than a single-seat design. 

A J Breucetmans New York, N.Y. 


Overflow 
Surge 
tonk 

Suction 
Relief valve tank 

Pump 

To process ( bd 


USE SURGE TANK as in sketch. Locate 
it high enough above pump discharge 
to give the desired pressure in the line 
to process units in the plant. 
Henry RASMUSSEN 
Crystal Lake, Ill. 
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STANDARD SOLUTION for DN’s prob- 
lem is a larger pump discharging into 
a pressure tank with an air cushion. 
From this tank the water flows to proc- 
ess units. Pump is controlled by an 
on-off pressure-operated switch and 
tank discharge is throttled by a prv. 
An alternative that uses the existing 
pump has a magnetic-particle clutch 
between motor and pump. Pressure is 
controlled by varying pump speed. 
R A DENNING Bronx, N. Y. 
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TYLER HICKS, Associate Editor 


IN OUR PLANT we need higher water 
pressure in summer city-main 
pressure is lower and water temperature 
higher. Installation in photo does a fine 
job for us. 

Pump has a V-belt drive. Suction 
pressure from city main is 24 psi, dis- 
charge pressure 70 psi, with the regu- 
lator set for 38 psi. Regulator keeps 
pressure within a fraction of a pound of 
the desired value. 

R E Fontaine Kenmore, N.Y. 
EDITOR’S NOTE. We were swamped with 
answers to DN’s problem and don’t have 
space to publish all. Also, a large num- 
ber contain similar suggestions, all of 
which are covered in one way or another 
in the preceding answers and in some 
on p 156. 

After the following good answer, we 
list 14 readers who sent it. There are 
three other such reader lists, p 156. 


REGULATE PRESSURE with a valve on 
the discharge side of the pump. Adjust 
valve to give the desired process pres- 
sure. 
A W Lovirt S. Burnaby, B.C. 
H T Livineston Los Angeles, Calif. 
G F ConNeELL Berkley, Mich. 
FRANK ButLer Dallas, Texas 
H S Brunson St. Paul, Minn. 
A R Eckert Mt. Vernon, Ill. 
A M Leaper Warwick, R. 1. 
J R Haucan Chicago, Ill. 
LM Martinez Rego Park, N.Y. 
Epwarp DELNICK 
Valley Stream, N.Y. 
D L Cocurane Vilaca, Minn. 
ELsert Stott Saundersville, Mass. 
C G Howarter — East Peoria, Ill. 
Ernest Siwewitz Brooklyn, N.Y 
(Continued on page 156) 
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PUMP RUNS with a slight positive suc- 
tion head. Little friction appears to be 
involved on the discharge side of the 
pump. I also believe that the given 
pump discharge pressures closely ap- 
proximate the total head of pump. 

In most process units using water, 
the liquid goes through nozzles or heat 
exchangers. For these units the head 
varies as the square of the capacity 
ratio. So with a pressure of 30 psi, 
quantity needed is 125.7°% greater than 
with 19 psi. 

Capacity of a centrifugal pump at 
a given point on the characteristic var- 
ies directly as the speed ratio; head 
varies as the square of the speed ratio. 
Thus, a pump producing a given ca- 
pacity at 19 psi (43.9-ft total head) at 
1000 rpm will develop 30 psi (69.3-ft 
head) at 1257 rpm. 

Curve shows an assumed characteris- 
tic for the pump at 1000 rpm with 43.9- 
ft (19 psi) unit capacity, point A. With 
69.3 ft (30 psi), point D, a capacity 
demand of 1.257 is to be expected. 
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Begins on page 154 


Now a more important question 
arises. Why was only 35 psi obtained 
at 1600 rpm? If suction conditions 
were adequate, the pump should have 
1.6 more capacity than at 1000 rpm. 
Head should be 48.6 psi (112.3 ft), 
point E. DN says only 35 psi was ob- 
tained, at which we would expect a 
capacity of 1.355, point B, assuming 
head varies as capacity ratio squared. 
At 1600 rpm and a head of 80.8 ft (35 
psi), a much larger capacity, point C, 
would be expected. The only system 
head curve that could pass through A 
and C would be one for a system having 
considerable static head. This does not 
appear to be true of DN’s layout. 

With only meager data, we can but 
guess at two possible causes. First is 
that suction-tank outlet is not adequate- 
ly submerged and air enters pump suc- 
tion at increased capacity. Second 
possible cause is that pump has a fairly 
high specific speed and requires more 
suction head than actually available if 
it is to reproduce its normal character- 
istics at the higher speed. If this is so, 
pump will cavitate at 1600 rpm and 
head-capacity obtained will depend on 
available net suction head and pump 
design. Characteristic might pass 
through point B. 

DN’s best solution for this problem 
is bound to come from the pump manu- 
facturer. Make a complete sketch of 
the system, giving all data on pipe 
sizes, fittings and run lengths. Tabulate 
capacity demand of the process units 
and give other important data relating 
to the pump. Show at which point the 


30-31 psi is wanted, water-level varia- 
tions in process tanks, and how demand 
fluctuates. 

Take pressure readings at suction and 
discharge flanges of the pump while the 
unit runs. Also measure pump speed 
and electrical input. Send all this in- 
formation, together with pump serial 
number, to the manufacturer. Ask that 
builder advise what speeds pump should 
run at for maximum and minimum ¢a- 
pacities if suitable to operate at these 
conditions with suction head available. 

If pump is suitable, manufacturer 
will give power and speeds required, 
and DN can get a motor with field rheo- 
stat control so speed can be adjusted 
for desired pressure at any capacity 
demand. 

With variable capacity demand, and 
need to keep within a narrow pressure 
range, adjustable speed is generally 
necessary to obtain such close regula- 
tion. Throttling is possible if unit is 
always under control of an operator and 
is driven by a constant-speed motor. 
There are a number of other setups. 

Roy Carter 

Worthington Corp, Harrison, N. J. 


CHANGE IMPELLER or its diameter to 
obtain the desired output. Consult 
pump manufacturer before making a 
change of this sort. 

K W HaLvenseck 
Long Beach, Calif. 
W H Brirr Minetto, N. Y. 
J F Crate, Jr New York, N.Y. 
D B MacPuerson Spokane, Wash. 
E C Core Caracas, Venezuela 


“Air 
bottle 


USE AN AIR BOTTLE, as in sketch. This 
bottle should allow some water-level 
variation without affecting pressure in 
the line to process equipment. Adjust 
pressure-sensitive switch to start pump 
when system pressure is 30 psi. Stop 
it when it is 31 psi. 

ENsigue MOLINA 

Buenos Aires, Argentina 


ELEVATED TANK or loop will hold con- 
stant pressure on pump discharge. This 
setup is simple and effective. 
R K Mircue tt, Jr Martinsville, Va. 
RH Freyserc Pleasantville, N.Y. 
L B Oroquieta, P.1. 
E A Roserts Carlsbad, N.M. 
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FIRST STEP in solving DN’s problem is 
to increase pump discharge pressure 
so it can be regulated downward, if 
necessary. So I suggest he use his 1600- 
rpm motor to obtain a discharge pres- 
sure of 35 psi. 

Install a diaphragm-operated prv in 
the discharge line, as in sketch. Set it 
for an outlet pressure of 30.5 psi. Then 
install a relief valve ahead of the prv 
to bypass water from discharge to suc- 
tion. Set relief to open at 32 psi, close 
at 30 psi. 

This setup assures positive circula- 
tion through pump and permits header 
pressure to be controlled to demand. 


C L MILter Paducah, Ky. 


Pressure 
gage 
pass 
valve 


DON’T THROTTLE pump discharge. Use 
a bypass valve as shown in sketch. 
Mount a pressure gage close to this 
valve so operator can see what pump 
discharge pressure is. Water bypassed 
returns to supply tank, is not wasted. 
L E Poutkorr Brooklyn, N. Y. 


VARIABLE-SPEED DRIVE between pump, 
motor lets you adjust speed to pressure. 
Ira Butler Cincinnati, Ohio 
A M PAtmer Brooklyn, N. Y. 
H A Kaiser Glendale, N. Y. 
H B Wayne Brooklyn, N. Y. 
Maxime CHAuvet V Mexico 
Cuarves Parks Overlea, Md. 
(Continued on page 158) 


POWER 


lec 
44 
140 
ae a0} + + + + + + + 4 
tt. 
: 
; 
4 
x} = 
r Tank 
Pump 
ay 
¥ 


The surface of a gear may seem smooth, but when 
greatly magnified it looks something like this. The 
lubricant must keep these jagged edges apart. 


With ordinary oil, a thick film is needed to keep these 
metal surfaces apart. The thickness of the film depends 
on the viscosity of the oil and other factors. 


It is difficult to maintain a thick oil-film in everyday 
practice. The oil film thins out and semiboundary 
lubrication results. With ordinary oil, metal to metal 
contact occurs and gears wear. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILADELPHIA 3, PA. @ SUN OIL COMPANY LTD., TORONTO & MONTREAL 
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; Sunep has many advantages. In addition to its outstanding load-carrying 

Z ability, it is noncorrosive; it keeps gears and bearings ¢lean; it prevents 

rusting; it stays put. And its additives do not drop out during use or 

a, after prolonged storage. For more information about Sunep and how it 

protects your equipment, call your nearest Sun office or write SuN O1L 
ComPANny, Philadelphia 3, Pa., Dept. P-10. 


Sunep coats the surfaces with a chemically bonded film 
which is virtually unbreakable. This film, although only 
about 0.0000001"’ thick, keeps the surfaces apart, with- 
stands heavy loads and sudden shocks, prevents wear. 


SUNOCD: 
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More PLANT PROBLEMS 


How Can We Stop Boiler Vibration? 


HERE ARE THE FACTS: We generate sieam in four stirling-type 
chain-grate stoker-fired boilers. Each is rated at 15,000 lb per hr. 
They have identical arch and furnace construction. One stack and 


a single breeching serve all units. 


Three of the boilers run well at all times; the fourth often vi- 
brates severely. It is fired with the same fuel as the others, and its 


stoker receives the same care. 


We've checked stack damper for play, baffles for leakage, made 
CO, analyses in each pass, and looked into secondary combustion. 
Only way we can stop vibration now is to cut draft entirely, then 
reopen it slowly, hoping for the best. Boiler may vibrate off and 


on all day, then stop for weeks. 


What's the cause? How can we cure the vibration? What's our 
best solution for this problem—HS, July Power 


Here Are 10 Answers 


Increase breeching area to maintain 
constant gas velocity 


vibrates Outlet dampers 

RESTRICTED gas passages cause an in- 
crease in gas velocity through the boiler. 
Since gas quantity varies with steam 
output, any change in amount of steam 
generated affects both gas quantity and 
velocity. When velocity changes, there 
is a pressure change in the furnace too. 
This may lead to pulsations or surges 
in the furnace. 

Location of this boiler relative to the 
others has a bearing on the problem. 
If this unit is the one closest to the 
stack, as in sketch, a build-up of gas 
pressure can occur if breeching area is 
not large enough to accommodate the 
gas volume. This is most likely to hap- 
pen when all boilers are steaming at 
outputs above their design values. 

Increasing breeching area to main- 
tain reasonable velocities is one way 
of preventing pressure rise. Sketch is 
only diagrammatic but shows how area 
can be increased. Either depth or width 
may be made greater, but application 
of proper aspect ratio and space limita- 
tions dictate which dimension may be 
increased. 

Inspect furnace internally at regular 
intervals to find if excessive combustion 
deposits are present. See that gas paths 
are free and clear. Use steam or air 
soot blowers if combustion deposits are 
heavy. Clean tubes also have the ad- 
vantage of giving higher heat-transfer 
rates and reduce the possibility of tube 
fgilure in the boiler. 


H B Wayne Brooklyn, N. Y. 
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CHECK FURNACE for air leaks. See that 
fuel-bed depth is right for this stoker 
type. lf HS checks both these items, 
I'm sure he'll be able to cure the 
trouble he is having. 

W E Warner Essex, England 
INSUFFICIENT excess air at higher rat- 
ings causes boiler vibration. Combustion 
is incomplete under these conditions. 
Automatic controls are the best solu- 
tion. 

If grate fingers or clips are mounted 
too tight on the rails, they do not have 
enough end play to make them self- 
cleaning. We use pinhole-type clips on 
grate rails. These allow free air pas- 
sage under the fuel bed. Good fuel-bed 
agitation is obtained with an air pres- 
sure of 14% to 3 in. in the windbox. 

Keep stack and breeching in good re- 
pair at all times, seeing that they are 
air-tight and well insulated. If volatile 
gases receive enough air to insure 
complete combustion, ‘the vibration 
should stop. 

Art BELTON Montreal, Can. 
MISALIGNMENT of metal in breeching 
or stack may cause this trouble. Try 
closing the dampers on the other 
three boilers to see. what effect this has 
on the vibration. Hon’t close dampers 
fully—a slight amount should be suf- 
ficient. 

Check all plant equipment that is 
supported by the same steel beams as 
No. 4 boiler, or beams near it. See 
that there are no concave or convex 
areas in flat breeching and uptakes. 
Check forced- and induced-draft fans 
for overloading or wrong speed. 

C G Howarter’ East Peoria, Ill. 

(Continued on page 236) 
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Begins on page 154 


EXCESSIVE gas velocity may be cause. 
Increase flow areas to reduce gas ve- 
locity through the boiler. 
A A HUNNEWINKEL 
VW oodstock, Il. 


NEW PROBLEMS ——, 


What's Best Boiler 
Operating Method? 


We have three 750,000-lb-per- 
hr 1475-psig 925-F boilers in 
our industrial plant. Several 
questions concerning their oper- 
ation have been bothering us. 
We'd like the opinions of Power 
readers on any or all of these 
problems. 

What's longest period we can 
run a boiler without shutting 
down for inspection and main- 
tenance if unit is in good condi- 
tion, and there are no local rules 
requiring annual inspection? 

How long a period can elapse 
between. safety-valve tests? 
Should valves be tested by hand 
or pressure? Which gives best 
results, safety-valve repair by 
manufacturer or by plant main- 
tenance men? 

Should handhole caps in 
round and box headers be re- 
seated and regasketed, or is seal 
welding better to stop water and 
steam leaks? 

What is best shutdown pro- 
cedure for units of this type? 
How should boiler be drained? 
How much time is needed for 
warm-up after unit has been 
shut down?—EY 


How Can We Test 
Job Applicants? 


We need a new assistant engi- 
neer in our stoker-fired steam 
plant. We have several appli- 
eants for the job but are at a 
loss on how to find out what they 
know. 

Is there any questionnaire we 
can use to test an applicant and 
find if he is fitted for the job? 
Though our plant is not large 
we must have dependable service. 

Have any Power readers de- 
veloped a short test, good for 
job seekers? What is it like? 
What kind of results does it 
give ?—PW 


Will you help readers who sent us prob- 
lems? Extra pay for photos or sketches. 
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Any way you figure it, corrosion of steam and 
condensate lines is a serious problem... and a 
costly one! Replacement of corroded lines, 
interrupted production, increased labor and 
maintenance send costs spiraling far beyond 
the limits of economical plant operation. But 
something can be done about it right now, with 


complete assurance of satisfactory results. 


Take the case, for example, of a large plastics 
molding plant which operated the cycle on its 
molding machines alternately with steam and 
oxygen-saturated cooling water. Under these 
conditions, severe corrosion resulted. Check 
valves on the steam supply lines to the machines 
had an average life of only one week —sometimes 
even less! Costs were skyrocketing. 


Here’s what Betz did about it. By applying its 
patented filming amine treatment, piping and 
valve losses stopped immediately! After three 


years’ treatment with this advanced technique, - 
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WITH RETURN | 
LINE CORROSION! 


satisfactory corrosion control continues. What’s 
more, plant records show savings in labor and 
maintenance have averaged 30 times the cost 


of the treatment applied. 


This is just one example of how Betz Engineers 
help keep plants like yours at peak operating 
efficiency. Why not get in touch with Betz 
today as the first step toward solving your 
particular water problems. There’s no obliga- 
tion, of course. W. H. & L. D. BETZ, Gilling- 
ham & Worth Streets, Philadelphia 24, Pa. In 
Canada: Betz Laboratories Limited, Montreal 1. 


For the full facts and 
figures on how BETZ is 
solving return line corro- 
sion problems in plants 
like yours, write today for 


Technical Paper No. 124, 
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Here’s the place to unload your gripes to editors, manufacturers 
and fellow engineers 


Whoosh! This System 


WHILE piscussinG Marmaduke’s stories 
at our tea table, one of my engineer 


friends said that successful solar cook- 
ers had been developed here, in India, 
and large-scale productions were in 
progress. We could even electrify small 
towns with solar energy, he claimed. 
(Day temperature is 116 F in summer.) 
I inquired, “How can you do this?” 


Feed_water 


Lower 


‘Water turbine 
drives generator 


Requires Reflection 


He said you should float a lot of 
parabolic reflectors over the entire sur- 
face of a big lake near the town to be 
electrified. Reflectors should be mounted 
on barrels and rotated so they always 
face the sun. 

Tubes containing water pass through 
the focuses of the parabolas. Water 
passes through these hot spots, gets 


Generator No./ Generotor No.2 


) ) ) 


| pEqolizer 


) 
| bus | 


Connect strips 
here 


New generator 


yg Positive bus 


| 


eNegotive bus 


I wave HAD the trouble described in 
“Paralleling Compound Generators” 
(June Power). I correct it in a simpler 
way that does not put any resistance 
in armature circuit. Here’s my system: 

Wrap a strip of sheet tin, 2 in. wide 
by 24 in. long, with muslin or friction 
tape, leaving the ends bare for 3 in. 
Shape into accordion pleats to make it 
compact. Then notch ends to fit un- 
der the bolt connections of over-com- 
pounded generator’s series winding, see 
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resistance 


| Take out this! 
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Tin Strip Corrects Generator Compounding 


sketch. In this case, new generator is 
over-compounded. If one strip doesn’t 
do the job, ada another the same way. 
After a few trials, you will arrive at a 
balance, and the generators will divide 
the load correctly. 

It is good practice, especially on gen- 
erators in service a long time, to go over 
the series field connections, clean the 
contacts, and double-check to be sure 
series coil connections are fast. 


W VonBENKEN Cleveland, Ohio 
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gradually heated, forming a large quan- 
tity of low-pressure steam that drives 
several low-pressure turbines. 


The turbines high-lift) pumps. 
taking water from the original lake to 
an artificial lake at a higher level. 


the higher lake 
say, eight hours 
a water turbine. 
into the lake it 


Water thus stored in 
during the daytime of, 
flows through pipes to 
Finally, it discharges 
was taken from. 

The water turbine, in turn, drives an 
electric generator 24 hours a day. Elec- 
tricity thus obtained is used for small 
industries, pumps, lights, fans, ete. 

At this point someone remarked that 
the solar reflectors could be dispensed 
with if we used part of the electricity 
to drive electric motors, which, in turn. 
would drive the pumps that lift water 
from the lower to the higher lake. 

Now we're stumped. Will you kindly 
ask Marmaduke Surfaceblow, the con- 
sulting engineer, whether this is pos- 
sible? It’s just what we have wanted 
for a long time. 

R K Mvukuersee 

West Bengal, India 


Eprror’s Note: On hearing this pro- 
posal, Marmaduke roared, “Bilgewater 
on barrel-mounted solar generators! 
Those engineers in India may be able 
to fool the Power editors, but they 
can't kid me.” 


Orchids for POWER 


Your work has been of inestimable 
value to the thousands of us in the field, 
who, without benefit of either clergy or 
college, can learn only when things are 
broken down to our size, that is, under- 
standable English. 

As one of my engineers expressed 
himself, after trying for hours to extract 
a bit of information from one of the 
“learned” engineering books, “I swear 
tGod, only an Epstein could make 
sense out of this junk.” 

L J Borkeson Minneapolis, Minn. 


Sign Your Name 

The highly interesting letter we re- 
ceived from “Old-Timer,” Chicago, IIl., 
wilt have to die in “Arguments” files 
unless “Old-Timer” lets us know his 
real name and full address. It’s Power 
policy, not discrimination. We can’t 
print anonymous letters. 

If any contributor prefers to use a 
pen name, we'll abide by his wishes and 
keep his name confidential. But we 
need complete names and addresses for 
our private files—Epiror. 
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Armstrong cast semi-steel 
compound trap draining 
coils of large storage type 
hot water heater. 


SEND FOR 


NEW 


BULLETIN 


For complete information 
ask for 8-page bulletin, No. 
215 .. explains and il- 
lustrates operation and in- 


stallation of Armstrong. 


Compound Traps; includes 
physical data and list prices. 
Free on request—no obli- 
gation. 
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| to use 


1. They provide automatic drainage of condensate or boiler carryover 


= 


loads too big for ordinary traps to handle (up to 300,000 Ibs/hr). 


They are relatively small size—the No. 237 compound trap is only 
twice the height and size of the largest Armstrong standard trap, yet 
has many times the capacity. 


There are cast or forged models for any pressure up to 600 Ibs. 


They are simple, dependable and trouble-free—the inverted bucket 
pilot mechanism is the same as the mechanism in standard Armstrong 
traps, proven in thousands of installations. This mechanism plus a 
simple piston and large main valve is all there is to it. All parts are 
made of special wear-and-corrosion resistant steels. 


They are easy to install. 

They can be completely overhauled without removing from the line. 
They are moderately priced. 

They are guaranteed to give complete satisfaction. 


Your: local Armstrong Representative is fully qualified to answer your 


questious about these traps and their use. Give him a call, or write: 


ARMSTRONG MACHIHE WORKS 
812 Maple St., Three Rivers, Michigan 
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PHIL SWAIN BRINGS ENGINEERING 


THEORY DOWN TO EARTH 


Saturated liquid 
Evaporation 

Saturated steam 
Steam at 500 F 
Steam at 600 F 
Steam at 700F 
Steam at 800 F 
Steam at 900 F 
Steam at 1000 F 
Steam at 1200 F 


THREE PRESSURES COMPARED 


Enthalpy, Btu per Ib 
(heat added) 
250 psi 1500 psi 2500 psi 250 psi 1500 psi 2500 psi 
(401 F) (596 F) (668 F) 


Volume, cu ft 


376 612 731 0.019 0.023 0.029 
825 556 360 
1201 1168 1091 1.84 0.277 0.131 
1319 1175 2.43 0.281 
1371 1287 1177 2.69 0.372 0.169 
1423 1364 1304 2.94 0.435 0.229 
1475 1429 1388 3.19 0.489 0.271 
1527 1490 1458 3.44 0.539 0.306 


1633 1607 3.93 0.632 


250 psi 


1500 psi 


liquid OO/9 cu ft 


ed steam /.84 cu 


Satu 


rot 


..40 
-Sat liquid 0.023 cu fr 


“Saturated 
« Su 
-596F 


® Now THAT PLANs have been announced for a boiler to 
deliver steam at 4500 psi (4500 lb sq in.), power engineers 
will want to understand the reason for such superpressures. 

This new series will explain, in plain English, what hap- 
pens when you generate and use steam above the “critical 
pressure” of 3206 psi. Beyond that point you can make steam 
without “boiling,” so boilers will not need any drums. 

More about that later. First, let’s see what happens when 
you generate steam at today’s pressures of 250 psi, 1500 psi 
and 2500 psi. 

For each pressure (absolute) the sketches and table show 
the volume of one pound of saturated liquid (that is, water 
at boiling temperature), one pound of saturated steam (steam 
at the boiling temperature) and one pound of superheated 
steam at various temperatures up to 1200 F. 

See what a big difference pressure makes in steam volume. 
The table shows that raising the pressure of saturated steam 
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1500 psi 


The ABC of Superpressure—! 
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from 250 psi to 2500 psi cuts its volume far more than 90% 

Left side of the table shows how much heat must be added 
to warm the water from 32 F up to the boiling point, 
then evaporate it and finally superheat it. Using the modern 
terminology, heat added is called enthalpy—of saturated 
liquid, of evaporation, and of superheat. 

Total enthalpy at any stage is the sum of the parts. For 
example, at 1500 psi, it takes 612 Btu to heat water from 
32 ¥F to the boiling point of 596 F. It takes another 556 Btu 
to evaporate it. This gives 1168 Btu (612 + 556) as the 
enthalpy of the saturated steam. Total enthalpy of super- 
heated steam at 1000 F is 1490 Btu. 

Does it take more heat to make high-pressure steam? Ac- 
tually, it takes slighty less to convert one pound of ice water 
at 32 F into 1000-F steam at the higher pressure—takes 
1527 Btu at 250 psi, and only 1458 Btu at 2500 psi. 
Next month, we'll see what happens at critical pressure. 
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handles greater volume less time 


Yet it’s small—gives you maximum capacity per dollar cost 


new SARCO 
INVERTED BUCKET TRAP 


with CAMLIFT valve mechanism MAN WITH CROWBAR MOVES 5 TIMES HIS WEIGHT 


FULCRUM 


Cams act as ful- 4 

crum joints te Sy TRAP VALVE 

ever vaive 

FULCRUM 


BUCKET 
FORCE OF 


STEAM PRESSURE 


TRAP WITH CAMLIFT MECHANISM OPENS LARGE VALVE 
As bucket sinks CAMLIFT mechanism pro- Bf 
vides the powerful crowbar action needed to e AGAINST MAXIMUM OPERATING PRESSURES 
open large valve against steam pressure. : 


— takes the principle of the fulcrum, incorporates it in 

its newly designed trap and gives you greater discharge 
with no increase in trap size. That means you get more for 
your steam trap dollar. 


The Sarco Camlift valve mechanism makes this possible. 
It provides the powerful force needed to open the unusually 
large valve without a corresponding increase in trap size. 


Slot and pin pro- | If you need a trap that’s also rugged and simple in design, 
pod = then we suggest you try this new Sarco Inverted Bucket 
— Trap — in fact, we'd like to send you one for a free trial. 
We're confident you'll be convinced. Just clip the coupon 


When steam pressure is overcome CAMLIFT and mail it in. 
mechanism drops to limit of slot, allowing 
rapid and free discharge of condensate. 


SARCO COMPANY, INC., Empire State Bldg., New York 1, N.Y. 
Sarco Canada Ltd., Toronto 8, Ont. 
Represented in Principal Cities 


Sarco Company, Inc., Empire State Bldg., New York 1, N.Y. 


Gentlemen: Please send me a '2” Sarco Type B Bucket 


MAIL THIS COUPON Trap for free trial. Maximum working pressure 
TODAY psi; Capacity Ibs/hr condensate. 


FOR FREE TRIAL | 

Put this new inverted bucket | 
rep to the test—see for your- 

how to get more for your FIRM | 

trap dollar. | 

| 


| 

| city STATE 
L 


STEAM TRAPS * TEMPERATURE CONTROLS * STRAINERS * HEATING SPECIALTIES 
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“Gentlemen, this is Mr Sur- 
faceblow, the best chief en- 
gineer | ever sailed with.” 


Governor 
Goes 
Hunting 


A Lerrer FROM JAMES Wuyre of 


Lynwood, California, brought back 
some interesting memories of our World 
War II experiences aboard ship. In my 
own case I was aboard an AKA (attack 
cargo amphibious), while Jim writes 
about a Navy tanker. 

Because of the great activity in ship 
yards, green personnel and demand for 
new ships, life was a little on the hectic 
side down below in the engine room. 

“Maybe this letter will cause Mar- 
maduke Surfaceblow to sound off about 
someting,” I thought after reading 
Whyte’s interesting note. So I put on 
my coat and headed for the old con- 
sulting engineers office above O’Houli- 
han’s Machine Shop & Engine Works. 

Marmy was wading through a manu- 
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facturer’s catalog when I barged in. 
His desk was stacked with literature and 
it looked like he was doing some real 
masterminding. There were electrical 
blue prints all over the place. 

“Here’s an incident that took place 
aboard a Navy tanker in the last war,” 
I said quietly, not wanting to break into 
the old boy’s high-pressure thinking too 
suddenly. 

Marmaduke looked up from his work 
and barked, “BILGEWATER ON NAVY 
TANKERS! I'll tell you about a turbine 
governor that had everybody hunting— 
including me.” 

With that Marmy leaned back in his 
swivel chair, hoisted his size 16 canal 
boats up on his old desk, lit a rope yarn 
and started puffing furiously. Then he 
characteristically stuck his huge thumbs 
into the armpits of his checkered vest 
and blasted away. 

“Back in the winter of 1937 I walked 
off the freighter SS Orizoba when she 
pulled into San Francisco. The mari- 
time strike was in full swing and ships 
were struck soon as they arrived in port. 

“After dropping anchor in a rooming 
house off the Embarcadaro, I looked up 
my old shipmate Jim Gillispi who had 
taken over the chief’s job in a sugar 
mill across the bay near Oakland. Next 
morning I visited his plant and I could 
see that Jim was having his troubles. 

“The place was filled with big shots, 
all running around in circles. And I 
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could see that this madhouse was caused 
by one of the turbo-generator sets. It 
kept racing and slowing down while the 
governor was on a wild hunting spree. 
Then the overspeed trip would stop her. 
Started again, she would go through 
the same crazy antics, whining like a 
four-alarm fire sireen. And those meters 
swinging back and forth on the instru- 
ment board made your head spin like 
a propeller. 

“This was better than a circus side- 
show, so I sat down on an empty pack- 
ing case and took it all in quietly. Later 
I learned the steam turbines and elec- 
trical equipment had gone through a 
major overhaul a few weeks before and 
something had gone haywire—but good. 

“There were three turbo-generators of 
500 kva at 480 volts, 3 phase. The tur- 
bines, generators and exciters had all 
been torn down by an outside firm and 
were supposed to be put into first class 
condition. The contract called for a 
design test run of two hours at full 
load, a half hour at 120 per cent load 
each, then parallel operation of all three 
and any combination of two. That meant 
three generators to be operated singly 
in parallel of two, or all three on the 
line at once. 

“Numbers 1 and 3 were ready first. 
They passed their test with flying col- 
ors, after only a few minor adjust- 
ments. But when No. 2 was put on for 

(Continued on page 238) 
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HIS unusual form of calcium carbonate sludge could 
T.... more trouble inside your boilers than a live 
alligator in the control room. That is why Nalco scien- 
tists deliberately cause scale and corrosion conditions 
in test boilers, then find the water treatment solutions for GET YOUR COPY OF 
them — without subjecting Nalco System users to a 77) Valeo” 


“guinea-pig” role in testing new chemicals. A 28-page, full-color trip through Nalco 

laboratories and plants—designed to be 
If your plant is not already enjoying the security of The next best to a visit in person to the out- 
standing facilities and personnel Nalco 
Nalco System, ask for a water treatment survey, now. It outs Yau 
may be the means of saving you real money on water free upon request. Write for it today. 


treatment chemicals and plant maintenance. 


NATIONAL ALUMINATE CORPORATION 
6222 W. 66th Place ° Chicago 38, Illinois 


Canadian inquiries should be addressed to 
Alchem Limited, Burlington, Ontario 


SYSTEM ... Serving Industry through Practical Applied Science 
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SEND FOR THIS FOLDER. It illustrates JENKING 

and describes the unique construction me 
VALVE 

features of Jenkins U-Bolt Gate Valves, [Sa 9. 


and gives complete dimensions. Fill out 
and mail the coupon today. 


JENKINS BROS., 100 Park Ave. 


Please send folder on U-Bolt Gates 


JENKINS PRACTICAL PIPING LAYOUTS 


How fo plan an 


The rising costs and difficulties of providing 
satisfactory water supplies have made municipal- 
ities, state governments and industry increasingly 
aware of the need for conserving present sources. 
In an effort to eliminate or reduce pollution of 
waters by sewage or industrial wastes, many states 
and municipalities have drawn up stringent codes 
regulating the types of waste which may be dis- 
charged into streams and rivers. 

Waste can be treated by either chemical, phy- 
sical or biological means, depending on its nature. 
The simplest treatment is the physical, which 
involves screening, filtration, and gravity separa- 
tion. This method is particularly effective on 
wastes containing suspended solids. The custom- 
ary treatment for human sewage is biological, to 
allow the formation of stable organic compounds 
through the action of bacteria. A great deal of 
chemical waste resulting from industrial proe- 
esses responds most readily to chemical treatment. 

Neutralization of acid waste is one of the most 
common problems encountered in the treatment 
of industrial discharges. When such waste flows 
untreated into a stream, it destroys organic life 
and leads to the abandonment of the stream as a 
source of water supply. 

Lime is used for neutralization of acid waste 
in the system shown. While ether chemicals are 
available, lime is usually the cheapest and most 
satisfactory neutralizing agent. The waste nor- 
mally flows to a digester which allows for settle- 
ment of solids and serves as a storage center from 
which flow to the treatment tank is regulated by 
a liquid level controller. 

The treatment tank is equipped with an agi- 
tator which mixes the waste with the lime slurry 
to provide a neutral solution. In treating certain 
types of waste, precipitation of a solid may occur. 
This can be removed at intervals, for possible 
industrial use, in the plant or elsewhere, or for 


disposal. The effluent is decanted off the top of - 


the treatment tank. 
The proportion of lime to be added is deter- 


Won, 


New York 17, N. Y. 


INDUSTRIAL WASTE TREATMENT SYSTEM 


mined by a recording pH regulator, which oper- 
ates the control valve on the slurry line. It is 
responsive to the pH of the waste and admits the 
required amount of slurry for neutralization. 


The slurry is made by admitting quicklime 
and water, regulated by a liquid level controller, 
to the lime slurry mixer, which is equipped with 
an agitator. Emergency lines for direct discharge 
bypassing the treatment system are indicated in 
the diagram. 

Bronze valves are used on the fresh wate’ 
supply lines and all iron valves on the lime slurr. 
lines and waste lines in this system. The Fig. 40-A 
recommended for the lime slurry tank drain is 
the popular Jenkins U-Bolt Gate. The simple, 
rugged construction of this valve makes it a prac- 
tical design for punishing service, especially 
where sediment is a problem. It is easy to clean, 
and the removable “Bonnet-Saver Bushing” can 
be quickly and economically replaced, when 
worn, to restore new-like operating efficiency. It 
is available with Iron Body, Bronze Mounted (as 
Fig. 42-A) as well as All Lron. 

Consultation with accredited piping engineers 
and contractors is recommended when planning 
any major piping installation. 

To save time, to simplify planning, to get all the 
advantages of Jenkins specialized valve engineer- 
ing experience, select all the valves you need from 
the complete Jenkins line. It’s your best assurance 
of lowest cost in the long run. Jenkins Bros., 100 
Park Ave., New York 17. Sold through leading 
Industrial Distributors everywhere. 


Fig. 40-A 
All tron 
Solid Wedge — Inside Screw 
Traveling Spindle 
U-BOLT 
GATE VALVE 
150 Ibs. Steam 
225 Ibs. O.W.G. 
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Illustrating the proved 3-point formula 


for trouble-free, time-defying hookups 


Use the right type valve for the service 


Place valves correctly in the line 


Choose Jenkins for lifetime economy 
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this month takes you right 
into our aditorial ins, reveals an opportunity there 


Two men are wanted to help Power build for the future. They will come to us as assist- 
ant editors. How far they will go thereafter will be up to them. We can promise 
full cooperation and a unique opportunity to do creative engineering work as 
members of an editorial team devoted to the best in technical publishing. 


It's no great trick to find editors, even engineering editors — but finding the right men 
is vastly tougher. We’ll have the best chance of making a perfect match of man 
and job if we start with the broadest base for selection. That’s why we are now 
letting the power world know of opportunities that will automatically interest the 
kind of men who could make good on these jobs. 


One assistant editor will come to us primarily as a power engineer rather than a jour- 
alist. He is now actively engaged in power work. He is particularly at home in a 
steam plant, probably an industrial steam plant. He has a good fundamental and 
practical understanding of several power services — say refrigeration, air condi- 
tioning, compressed air. Chances are he never worked on any publication, but 
has some understanding of the art of clear writing — and can learn. You might call 

him a potential engineer-journalist with a strong accent on engineer. 


For the other editor, the accent is reversed. He may, or may not, be a full-fledged 
engineer. But he is highly skilled and experienced in the arts of writing, re- 
writing and article organization. He knows how to apply these abilities to ma- 
terial originally assembled by technical editors, how to put these facts across 
by skillful use of words, photographs and drawings. Very likely he has some 
special interest in engineering science and mechanics and hence can do a par- 
ticularly good journalistic job with technical material. 

This man is primarily a journalist, able to blend his skills with the tech- 
nical knowhow of other staffmen for interesting, fast-moving and clear present- 
ation of engineering, operating and maintenance ideas. 


Both of these prospects are mature men, but fairly young in years — say 25 to 40. 
Both have energy, initiative and judgment. Both have ability to meet and work 
with power men in the field and with their fellow editors. Headquarters are 
Power’s New York office. Salary is open — it will depend on each man’s particu- 

lar background and abilities. 


When these men are hired, they’ll enter a new life of exciting and creative work. 
Working closely with Power’s experienced editors, they’ll have unbounded op- 
portunity to learn how a skilled technical journalist staff gathers significant 
engineering information, organizes it for maximum usefulness and presents it in 
clear, easy-to-grasp style. Front a front seat, they’ll watch (and play a part in) 
the parade of industrial progress. In the process of transmitting engineenng 
ideas, they’ll grow in personal technical knowledge and understanding. Most im- 
portant of all, they’ll find no limits on creativeness and accomplishment because 
Power recognizes no such limitations. That’s why Power continues a 70-year 

record of growth and why these men will grow with it. 
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Astoria’s 1,200,000 lb. boilers are among the world’s largest, 
Sturtevant fans furnish 600,000 CFM forced draft on each. 


NEW AIRFOIL FANS 


GIVE GREATEST ECONOMY AT ASTORIA 


Pressurized boilers at Consolidated 
Edison’s Astoria Station are de- 
signed to operate without induced 
draft. In a fan arrangement never 
before used by a public utility, 
eight new Sturtevant Airfoil- 
Bladed Fans are connected in se- 
ries of two for forced draft. 


Each tandem is rated for 300,000 
CFM at 38" pressure. At part 
loads, only one fan of each pair is 
used. Thus the fans operate at or 
near peak efficiency at all times. 


Airfoil-Bladed Fans retain the self- 
limiting horsepower characteris- 
tics and reach peak efficiencies of 
over 90%. They are designed 
primarily for application where 
low operating cost and quiet oper- 
ation mean more than first cost. 


For full information on the Airfoil- 
Bladed Centrifugal Fan, ask for 
new Catalog 1320. Call your Wes- 
tinghouse-Sturtevant office. Wes- 
tinghouse Electric Corp., Sturtev- 
ant Division, Hyde Park 36, Mass. 


WESTINGHOUSE 
AIR HANDLING 


sure...’ Westinghouse 
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The “boxcar” being installed above houses 
two Airfoil Fans in tandem. Two units total- 
ing four fans serve each boiler. A unique 
by-pass system permits operation of any 
two fans in each four-fan unit. All fans are 
equipped with power-saving Vane Control® 
to permit instantaneous control of output. 


Westinghouse 


AIRFOIL CENTRIFUGAL PANS 


‘ 
| 
| 
with AIRFOIL BLADING 
j 
169 


One of a pair of giant tunnels that 
will feed $300-million Niagara station 


from Niagara Falls to the new $300- 
million electric power station being 
erected in Canada. 

The water will be taken from the 
Upper Niagara River, near Chippawa, 
two miles above the Falls. Twin tun- 
nels will carry it under the city of 
Niagara Falls, Ontario and take it to a 
point below the Falls for a total jour- 
ney of 5% miles. At this point, the 


Unlined tunnel has 51-ft dia, lining 
requires one million cu yd of concrete 


Giant Tunnels Feed Niagara Power Station 


Two ciant TUNNELS will divert water 


tunnels will tie in with a 214-mile sur- 
face canal that will deliver the com- 
bined supply to the Sir Adam Beck 
Generating Station. 

Actual site of the power plant is on 
the side of a 300-ft cliff of the Lower 
Niagara River Gorge six miles below 
the Falls. This station will have a gen- 
erating capacity of 1.2-million kw— 
enough for the residential needs of 7 to 
8-million people. Four of its 12 gener- 


POWER NEWS 
TECHNICAL BRIEFS 172 
PLANT EQUIPMENT NEWS_____176 
NEW FREE BULLETINS 


Steel forms for 3-ft concrete lining were 
built by Blaw-Knox Co of Pittsburgh 


ating units are expected to be running 
next year; the remainder will reach 
full operation by 1957. 

Some idea of the scope of the tunnel 
construction can be seen in the above 
photos that were provided through the 
courtesy of Ontario’s Hydroelectric 
Power Commission. 

Among the largest in the world, these 
tunnels have a rough diameter of 51 ft. 

(Continued on page 254) 


SMITH-KAPLAN RUNNER. One of the ad- 
justable blade runners, 23 ft 7 in. in dia, 
for the 14 McNary Dam turbines, each 
111,300 hp at 87.5 rpm and 80-ft head 


® S Morcan Smitu Co, one of the 
largest manufacturers of hydraulic 
turbines and associated equipment, re- 
cently opened its new $3-million plant 
at York, Pa. 

The new plant has two bays, each 90 
ft wide by 400 and 600 ft long respec- 
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Key Turbine Parts 


tively. In addition, it has a 42-ft boring 
mill, cranes of 25 to 100-ton capacity 
and a variety of large welding apparatus 
and machine tools. With these new facil- 
ities, the company expects to work off a 
backlog of orders that totaled about 
$50-million at the close of the war. 
As part of plant opening ceremonies, 
the company exhibited key turbine units 
that it is currently manufacturing for 
the Corps of Engineers’ McNary Dam 
plant on the Columbia River. Photo at 
left shows the adjustable-blade runner 
for one of 14 turbines that will comprise 
the initial installation. This number 
will later be increased to 20 for an 
ultimate capacity of 2,226,000 hp. 
These are the highest powered Smith- 
Kaplan turbines in the world. Each of 
the six runner blades weighs 30,000 Ib 
and a complete turbine unit weighs 
1000 tons when completely installed. 


For coming events see page 256 
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Dr Adolph Meyer 


Adolph Meyer Receives 
G R Henderson Medal 


Dr. Meyer will receive the 
George R Henderson Medal from Frank- 
lin Institute of Pennsylvania for his 
accomplishments in the gas turbine field. 
The award will be part of the annual 
Medal Day Ceremonies to be held in 


(Continued on page 256) 


POWER 


x 

: 

New Plant Builds 
ey! 


FACTORY PACKAGED RECTIFIER UNITS CUT INSTALLATION TIME AND COSTS 


The factory packaged design of Allis-Chalmers 
sealed tube mercury arc rectifiers cuts labor 
time and costs. All component parts are metal- 
enclosed and integrally connected into one com- 
plete unit. This unit can be located convenient 
to your dc load center to cut de feeder cost and 
reduce dc distribution loss . . . requires no spe- 
cial concrete foundation. And because of its 
light weight, it can be installed on a balcony or 


elsewhere to conserve valuable floor space. 
Only connection to power and control leads and 
to cooling water supply is necessary to make 
unit ready for service. 

Allis-Chalmers sealed tube rectifiers are of- 
fered in ratings from 200 kw at 250 volts to 
1000 kw at 600 volts. 

When you are planning a new dc power in- 
stallation of any size, it will pay you to investi- 
gate the many cost cutting features of the Allis- 
Chalmers rectifiers. For complete details, call 
your nearest A-C sales office, or write Allis- 
Chalmers, Milwaukee 1, Wisconsin. A-4144 


MERCURY ARC 


This 500 kw Allis-Chalmers 
— factory packaged mercury arc 
a == rectifier unit is installed at a 
7-/ large Wisconsin plumbing fix- 
ture manufacturer. From left to 
right, the unit consists of dc 
feeder and cathode breaker com- 
partments, rectifier tube compart- 
ment, rectifier transformer, and 
12.5 kv ac switchgear compart- 
ments. Since its installation, this unit 
has greatly reduced costs of dc elec- 
tric service to cranes, material han- 
dling equipment and machine tools. 


CHALMERS 


ALLIS-CHALMERS 


Our Engineers Introduced Mercury Arc Rectifiers to U. S. Industry 
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TECHNICAL BRIEFS 


Latest engineering developments for busy power men 


10 Digests for you on: 
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Heating destroys flyash conductivity 
indicating water is not sole factor 


Sulfuric acid or fume proves a major 
conditioning factor in precipitating ash 


Clean Air Studies Show Gains 


Electrical Resistivity of Fly Ash. By H 
J White, Research Corp. 

Electrostatic precipitation has long 
been accepted as a standard method of 
dealing with air pollution from indus- 
trial sources. These sources usually in- 
volve large gas-flow rates, high particle 
concentrations, high gas temperatures 
and other difficult operating conditions. 
This paper deals with an important 
phase of research in one of the largest 
fields of electrostatic precipitation—the 
removal of fly ash from pulverized-coal- 
fired boilers in the power generation 
industry. 

The successful application of precipi- 
tators in the fly ash field over a period of 
many years and under conditions of con- 
stantly increasing gas flow and efficiency 
requirements, together with the trend 
towarl the burning of poorer-grade 
coals, has required the solution of many 
difficult problems. Electrical resistivity 
of fly ash was chosen as the subject of 
this paper because it provides a good 
illustration of the advances which have 
been achieved in recent years through 
the application of fundamental research. 
Fly ash is a complex mixture of in- 
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organic compounds similar in charac- 
teristics to certain vitreous insulating 
materials which, in the pure state, have 
high electrical resistivities of the order 
of 104 to 10!° ohm-cm. The conductiv- 
ity of fly ash for temperatures below 
about 550 F depends basically on the 
presence of moisture and of certain 
chemical impurities in the gas which 
are adsorbed on the particles. The in- 
fluence of varying amounts of these 
chemical conditioning substances is in- 
dicated by the fact that a wide range of 
fly ash resistivity is encountered in prac- 
tice, ranging between about 10° and 
1014 ohm-cm for measurements made in 
the laboratory, and between about 10° 
and 101! ohm-em for field measurements. 

Research of the nature and identity 
of the chemical substances speciically 
responsible for conductivity in fly ash 
was initiated in the author’s company 


laboratory in 1946. Prior to this time a ° 


large amount 6f laboratory and field in- 
formation regarding fly ash conductiv- 
ity had been accumulated and quali- 
tative explanations for some of the 
phenomena involved had been ad- 
vanced. However, the fundamental 
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question regarding the nature and iden- 
tity of the active conditioning substance 
or substances was completely unan- 
swered, as were of course contingent 
questions regarding the amount of the 
conditioning substance required and 
the conditions and factors influencing 
its presence in boiler gases. 

Fig. 1 reveals the rather striking re- 
sult that the resistivity values measured 
for the cooling portion of the resistivity- 
temperature cycle are substantially 
higher than those obtained for the heat- 
ing portion—strong evidence that some 
volatile substance other than water 
vapor is profoundly influencing conduc- 
tivity. Isolation of this natural condi- 
tioning substance was one of the major 
objectives of the research. 

Once the fact was established that 
the conductivity factor or agent is water 
soluble, the problem was reduced to 
that of identifying the effective chemi- 
cal substance. Chemical analysis of the 
filtrates obtained from washing the var- 
ious ashes showed that they were com- 
prised primarily of sulfate and lime, 
with small quantities of alkali also 
present. It therefore appeared that the 
conditioning effect was caused either 
by the presence of the sulfate or the 
lime, with the former the most probable 
because of the previously observed ef- 
fects of strong heating in destroying 
the conductivity of the ash. 

Experiments provide conclusive evi- 
dence of the strong conditioning effect 
of sulphuric acid or SO. fume on fly 
ash under actual precipitator condi- 
tions, Fig. 2. The classical conditioning 
effects observed were: (1) The resistiv- 
ity of the ash was lowered substantially 
by using only a fraction of a percent of 
acid, (2) this reduction in resistivity 
permitted operation of the test precipi- 
tator at much higher voltages without 
back corena or sparking, (3) visual 
observations showed that the efficiency 
of the precipitator increased greatly 
when the conditioning agent was used. 
{PCA Paper. No number. 


Unique Aspects of Air Pollution in Los 
Angeles. By F E Littman and P L 
Magill, Stanford Research Institute. 
By most standards Los Angeles is a 
“clean” city. There is no soot or fly-ash. 
the dust fall is below average and the 
SO. concentrations are negligible. And 
yet, Los Angeles “smog” is one of the 
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Meet the man you can call 


with confidence to solve your 


thermal insulation problems 


To insulate outdoor tanks with complete weather protection, these skilled 
J-M applicators follow a specification developed by Johns-Manville. Here 
they are fastening J-M Asbestocite* Sheets over J-M Zerolite* Insulation. 
J-M 85% Magnesia Insulation is also widely used for this type of equipment 


He is your J-M Insulation Contractor...the man with 


the world’s most complete insulation engineering service 


“Insulation is no better than the man 
who applies it.”” Today, with rising 
fuel and maintenance costs, it is espe- 
cially important to place your insula- 
tion job in skilled hands. The scientific 
application of J-M quality insulations 
by J-M Insulation Contractors will as- 
sure you of the maximum return on 
your insulation investment for years 
to come. Moreover, you get undivided 
responsibility for a// your insulation 
requirements. 


1. You get dependable materials -- 
Johns-Manville manufactures a com- 
plete line of insulations for every serv- 
ice temperature from minus 400F to 
plus 3000F. From them your J-M Insu- 


lation Contractor can select the right 
insulation for the most dependable 
service on your job. To develop new 
and improved insulation materials 
Johns-Manville maintains the J-M Re- 
search Center—largest laboratory of 
its kind in the world. 


2. You get dependable engineering 
—For 95 years Johns-Manville has 
been accumulating insulation engi- 
neering experience. J-M Insulation 
Engineers are called upon to solve in- 
sulation problems of every type and 
magnitude, in every industry. Since 
your J-M Insulation Contractor works 
closely with J-M Insulation Engineers, 
he brings to every job a high degree of 


training, skill and experience. 

3. You get dependable application 
—Johns-Manville has set up a nation- 
wide organization of J-M Insulation 
Contractors to serve you. These Con- 
tractors maintain staffs of insulation 
engineers as well as skilled mechanics 
thoroughly trained in J-M’s proved ap- 
plication methods. You can have abso- 
lute confidence in their ability to apply 
J-M insulations correctly for trouble- 
free performance. 

For further information and the 
narne of your J-M insulation Contrac- 
tor, write Johns-Manville, Box 60, 


New York 16, N. Y. In Canada, JM 


199 Bay .St., Toronto 1, Ont. 


*Reg. U.S. Pat. Off. 


Johns-Manville 


MATERIALS - 
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More TECHNICAL BRIEFS 


Begins on page 172 


most talked-about air pollution condi- 
tions, and also one of the most thor- 
oughly investigated. 

The answer to these seemingly con- 
tradictory facts lies in a new type of 
pollution: the emission of apparently 
harmless gases which, under the influ- 
ence of the abundant sunlight, gradual- 
ly change into physiologically active 
constituents that cause discomfort and 
eye irritation to man, and serious dam- 
age to sensitive leafy crops. The salient 
determinants are meteorogical and topo- 
graphical—the combination of sunshine, 
the Pacific inversion, and the mountain 
chains hemming the Los Angeles Basin 
on three sides. Yet, there is no reason 
to believe that this type of air pollution 
cannot or does not exist in other parts 
of the country. It may be that the un- 
favorable conditions merely occur much 
more frequently in Los Angeles. APCA 
Paper. No number, 


The Role of the Area Survey in Dust 
Control. By R B Engdahl, Battelle Me- 


morial Institute. 


An attempt has been made to point 
out that on the dust phase of air pollu- 
tion the many extraneous variables in- 
teracting at any point limit greatly the 
value of data taken at one point only. 
Simultaneous measurements at many 
points over an area are required to give 
a picture that will show the influence 
of the main variables of interest. The 
principal practical tool available for 
such an area survey is the simple dirt- 
fall station. Some modifications show 
promise, 

Equivalent means for getting the pic- 
ture on suspended dust are not avail- 
able. And the rapid weight-wise dilu- 
tion of ultrafine, highly visible clouds of 
fine dust by the larger dust particles 
normally raised in an inhabited area 
make chemical identification of the vis- 
ible components of the cloud extremely 
dificult. An unusual example of the 
difficulty of identifying the origin of 
finely deposited dust is the problem of 
distinguishing between flyash and me- 
teoric dust. 

The need is great for research to 
improve existing means for all kinds of 
dust measurement and to develop en- 
tirely new and more rapid means for 
such measurements. APCA Paper. No 
number. 


Internal Flow Problems in Mechanical- 
Centrifugal Dust Collectors. By F H R 
Pegg and D W Gibbs, Aerotec Corp. 

It has long been recognized by those 
familiar with multiple-tube centrifugal 
collectors that factors other than the 
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design of the individual tubes are of 
paramount importance to proper opera- 
tion, and, in the past, some installations 
have obtained efficiencies very much 
lower than would be obtained from in- 
dependent tubes. This has been true of 
most designs of this general type and 
probably would be true of all if com- 
plete information could be assembled. 

Barring any more obvious sources of 
trouble, the factor usually responsible 
for poor performance is so-called “re- 
circulation.” This refers to a secondary 
gas flow between tubes through the dust 
discharge section, and is caused by un- 
balance in the main flow through the 
tubes. The term recirculation, while 
not exactly descriptive of the condi- 
tions existing, has become established 
through usage and lack of a better term. 

This flow through the dust discharge 
section leaves some tubes in the same 
direction as the dust discharge and 
enters others in the opposite direction. 
Flow in the same direction as the dust 
discharge is of little concern. However, 
flow opposite to the dust discharge up- 
sets the normal action in the tube and 
inhibits or prevents the discharge of 
dust as well as re-entraining dust already 
collected by other tubes. Consequently, 
serious dust losses occur if the second- 
ary flow is sufficiently large. A more 
commonly recognized similar condition 
exists if the hopper is under negative 
pressure and leakage into the hopper 
occurs, 

Lengthy experiments developed a 
highly effective outlet shield for indi- 
vidual tubes. Just how these shields pro- 
duce relatively high degree of balance 
is based partly on conjecture. However, 


TO OBTAIN COMPLETE TEXT 


Material for these abstracts 
comes from the following sources 
unless otherwise stated. Order 
complete paper from sources, not 
Power. 

Air Pollution Control Assn, an- 
nual meeting, Lord Baltimore 
Hotel, Baltimore, Md. May 24-29, 
1953. Identified by initials APCA 
and obtainable in proceedings 
printed and distributed by R C 
Griebling, exec secy, $400 Fifth 
Ave, Pittsburgh 13, Pe. 

American Petroleum Institute, 
mid-year meeting, Hotel Commo- 
dore, New York, N. Y. May 11-13, 
1953. Identified by initials API 
and obtainable through API, 50 
W 50th St, New York, N. Y. 
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it is apparent that in effect they form 
directional vanes which discharge the 
gas in the desired direction. This tends 
to streamline the flow and minimizes 
turbulence. Also, they have an aspira- 
tional effect on the flow from front to 
rear. The data shows that they have 
reduced the differential from front to 
rear in the gas outlet compartment 
practically to zero, at the same time 
they have promoted balance in the dust 
discharge compartment. 

Probably because of the reduction of 
outlet losses they have caused only a 
minor change in the overall pressure 
drop. Another effect of the shields, 
which is not thoroughly covered in any 
data yet available, is that they tend to 
improve top to bottom gas distribution 
by more properly directing the outlet 
flow. APCA Paper. No number. 


Gas Distribution in Electrostatic Pre- 
cipitators. By S IV Randolph, Koppers 
Co, Ine. 

Uniform distribution of the gas 
through the treatment zone of the pre- 
cipitator is essential for good operation 
and removal of entrained dust. This is 
true not merely because of the obvious 
possible observation that when the foul 
gas passes through only part of the 
treatment zone, that part is overloaded 
and the rest is relatively idle. It is also 
true because of the exponential char- 
acter of the performance efficiency 
formula that describes the phenomenon 
of electrostatic dust collection, 

Under a given set of circumstances 
there is a specific velocity or rate of 
gas flow required to produce a desired 
cleaning efficiency. A host of other de- 
sign ‘factors are, of course, involved but 
the velocity at which the gas is passed 
through the precipitator is a central 
and important one. Thus, if design 
curves show that a desired cleaning 
result on a given gas is obtainable at 
a treatment zone velocity of 5 ft per 
sec, the area of the cross section of the 
precipitator is defined. If, for instance, 
the volume of gas to be treated is 1,500 
cubic feet per second, the cross-sectional 
area of the precipitator treatment zone 
must be 300 square feet, thus creating 
a 5 foot per second velocity. 

Poor cleaning performance in a bat- 
tery of four electrostatic precipitators 
cleaning blast furnace gas was attrib- 
uted to poor distribution of the gas into 
the precipitator treatment zones. The 
precipitators were arranged in parallel 
along a marifold. The manifold was fed 
by a single main. Field operating con- 
ditions prevented adequate direct meas- 
urement of flow characteristics. 

(Continued on page 244) 
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Name your choice—in ““Bituminousland” along 
the Baltimore & Ohio, we have it! Here Nature 
has stored a supply of economical heat and 


energy sufficient to last for centuries. 


B&O Bituminous coals exist in wide variety. 
The mines that produce them are thoroughly 
mechanized so that costs are kept low, size and 
quality uniform. Nearness to industrial centers 
results in low transportation costs, and the ease 


ASK OUR MAN! Let him direct you to the 
best coal for your needs, and explain proper 
firing methods. You'll be more than pleased at 


the improved efficiency, economy, and cleanli- 


DETROIT 


of storing removes the need for expensive facili- 


ties. Furthermore, new methods and equipment 
have increased the burning value of Bituminous. 


BITUMINOUS COALS 
FOR EVERY PURPOSE 
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PLANT EQUIPMENT NEWS 


Your information center for new products designed to solve plant problems 


Multi-zone Conditioners Allow Variable Control 


1011 + Multi-zone air conditioners pro- 
vide both cooling and heating from single 
unit to any number of separate areas each 
with individual temperature control. Air 
leaves fan discharge and passes from cool- 
ing or heating coil to independently oper- 
ating mixing dampers. 

Cooling coils, for use with water or di- 
rect expansion refrigerant, are available in 
any number of rows of tubes. Standard 
steam coils, steam distributing coils and 


water coils are available for heating. Both 
sets of coils can operate year round so as 
to supply heating or cooling simultaneously 
to separate zones. 

Equipment is offered in four models de- 
signed to serve 12 to 16 separate zones and 
ranging in capacity from 7500 to 18,000 
cfm. Further information can be obtained 
from manufacturer. 

U. S. Air Conditioning Corp, 3300 
Como Ave SE, Minneapolis 14, Minn. 


Self-cleaning Dehumidifier 
1017 + Self-cleaning dehumidifier for pur- 
ifying compressed air and reducing hu- 
midity to very low dew point features 
several new developments. Self-adjusting 
nozzle and non-clogging aspirator stabilizes 
unit operation during varying air pressures 
and volumes. Baffle surfaces are enlarged 
to accommodate heavy impurities and 
momentary overloads. Self-cleaning drying 
agent covers wide temperature range. 

Van Products Co, 3796 W 12th St, 
Erie 2, Pennsylvania 


Indicating Control Thermometer 
1025 + Low-unit-cost indicating pneu- 
matic control thermometer features direct 
or reverse-acting “on-off” or limited throt- 
tler control units. Standard vapor or mer- 
eury filled thermal systems provide actua- 
tion. The unit, llxllx4 in., is claimed 
especially suitable for manually regulated 
Bulletin 6401. 


Minneapolis-Honeywell Regulator Co, 
4494 Wayne Ave, Philadelphia 44, Pa. 


processes. 


Stepless Temperature Control 
1016 + Stepless control holds tempera- 
tures with no under or over shooting, pro- 
vides less rejects and lower production 
costs. Unit has no relay and supplies heat- 
ing element with only enough power to hold 
temperature for which it is set. True tem- 
perature is indicated constantly on a 5-in. 
scale corrected for parallax. Models are 
available to handle loads from 300 va to 
110 kva. 

West Instrument Corp, 525 N Noble St, 
Chicago 22, Illinois 


READER SERVICE SECTION 


Published monthly as a service to readers 


Temperature Regulators 
1022 + Automatic temperature regulators 
incorporate design simplicity with advan- 
tages of liquid expansion principles. Self- 
cleaning strainers protect vital parts and 
complete internal porting prevents external 
damage manufacturer states. 

Sizes range from 2 to 4 in. with tempera- 
ture controls from 25 to 275 F. Bulletin 
ST-162 available from manufacturer. 
Farris Stacon Corp, 627 Commercial 

Ave, Palisades Park, N. J. 


For more data on these items, use post cards 
p. 185. Identify your request with item number. 


Aluminum Insulation 
1046 + Multi-layered blanket of aluminum, 
fiber and air spaces, has been made to be 
of uniform depth throughout, including the 
area immediately adjacent to the beam or 
joist. The new insulation is available as 
type 6-Si, with three aluminum sheets, type 
1-Si, with two aluminum sheets, and type 
4-S Jr, made to fit spaces less than 2 in. 
deep. 
Infra Insulation Ine, 525 Broadway, 
New York, New York 
(Continued on page 178) 
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“VALVE SERVICE RATINGS 
SUITABILITY: 
FEATURES: 


Clachluse- 


MAINTENANCE COST: 


SERVICE LIFE: Wl 


OPERATING RESULTS: 


lady 


In a Southern public utility’s power plant, with Crane 
Diaphragm Valves on water spray lines for cleaning 
traveling screens on condenser water intake. 


THE CASE HISTORY 


Both raw Mississippi River water and deep well water 
are used for the cleaning spray to the screens. The 
valves are exposed to a combination of river water 
sand erosion, and well water sodium chloride corro- 
sion. These conditions caused stem packing leaks, 
difficult valve operation, and also corroded the steel 
bonnet bolts. Maintenance costs were excessive. 

' The trouble was stopped by installing Crane No. 1611 


AVAILABILITY: 


Crane 


THE VALVE 


In Crane Packless Dia- 
phragm Valves, the dia- 
phragm seals the working 
parts from all erosive or 
corrosive fluids. Need for 
a stuffing box is elimi- 


Packless Diaphragm Valves featuring separate disc and 
diaphragm design. After more than 3 years’ operation, 
they show no effects of service. They operate smoothly 
and seat tightly. Crane Diaphragm design eliminates 


nated. Choose these valves 
from a wide variety of body 
and trim materials, lined 
or unlined,for better,lower- 


cost handling of countless 
corrosive, erosive, or ordinary services. 
Catalog or your Crane Representative. 


leaks entirely, and no maintenance has been needed. 
Based on this performance record, additional Crane 
Diaphragm Valves have been installed. 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


THRIFTY 
)\ BUYER 


VALVES FITTINGS PIPE - PLUMBING - HEATING 
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Concrete Saw Cuts Maintenance, Construction Costs 


1009 + New concrete saw has a hydraulic 
control for lowering the blade gently into 
the cut at a controlled rate of speed. Other 
features claimed include automatic floating 
action of the saw wheels to prevent binding 
or tilting when operating on uneven or 
broken surfaces; depth control lock; foot 
brake; dashboard controls. 

Sawing before breaking out concrete or 
asphalt for floor patch work, machinery 


bases, utility trenches, etc. provides square 
solid shoulders against which to rebuild. 
This is said to eliminate weak feather- 
edging with resultant spalling and future 
maintenance. Unit is also recommended for 
sawing contraction joints in new construc- 
tion. Manufacturer claims saw can cut 
maintenance costs as much as 50 percent. 
Eveready BrikSaw Co, Dept 277, 1509 
S Michigan, Chicago, III. 


Set-Screw Fittings 
1035 + Set-screw fittings for non-water 
tight installations reduce assembly time, 
manufacture’ claims, and provide firmer 
grip with simple case hardened cup screw 
operation. Installation with ordinary screw 
driver eliminates use of special wrenches. 
Libco Electric Products Co, Liberty St, 
Corner Worth, Central Falls, R. I. 
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Vibration Isolator 

1047 + Type 915 Barrymount is designed 
to provide vibration and noise isolation 
above frequencies of 20 cps, for equipment 
applying static loads of 15 to 200 Ib per-unit 
isolator. Type 915 provides from 70 to 90% 
isolation at 30 cps (1800 rpm), and more 
at higher frequencies, manufacturer claims. 

Unit is useful in reducing vibration from 
motor-generator sets, high-speed compres- 
sors, fans, blowers, etc. Bulletin 532, 
Barry Corp, 700 Pleasant St, Water- 

town 72, Massachusetts 


For more data on these items, use post cards 
p. 185. Identify your request with item number. 


READER SERVICE SECTION 


Begins on page 176 


Power Sweeper 

1033 * New power sweeper reportedly 
does the work of 3 to 12 handsweepers and 
has capacity of 100,000 sq ft per hour in 
open areas. Speed ranges from 2 to 6 
mph. High speed 36-in. brush and 720-cfm 
fan pick up dirt and dust. Sweeper drives 
like a car, has forward-reverse control and 
turns in 5-ft radius. New internal 
gency brake is standard equipment. 

G H Tennant Co, 2566 N 2nd St, 

Minneapolis 11, Minn. 


emer- 


Recess Lighting Fixtures 
1038 + Round incandescent fixtures pro- 
vide low cost recess light for wide range 
of applications. 
tors are 


Durable aluminum reflec- 
unbreakable and manufacturer 
claims they won’t become brittle or tarnish 
with age or heat. Reflectors are available 
in 30 and 70 degree beam design in 3 sizes 
to handle lamps from 60 to 300 watts. 
Units are packaged with plaster and ceiling 
rings and louvers. 

Edwin F Guth Co, 2615 Washington 

Ave, St. Louis 3, Missouri 


Metal Detector 
1048 + Private eye electronic detector will 
locate buried metals and minerals, can be 
used for spotting underground pipes, con- 
duits, etc. Unit is enclosed in a baked 
enamel aluminum case. It uses low-voltage 
radio batteries and consists of a transmitter 
and receiver that can be folded in suitcase 
fashion when not in use. 
Radiaec Co, Inc, 489 Fifth Ave, New 
York 17, New York 


= 
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THEY’RE LOOKING DOWN YOUR PIPELINE... 


Those twin scourges of industry—Lost Production and High Main- 
tenance—are constantly drawing a bead on economical operation .. . 
looking down this nation’s arteries for the lines of least resistance 
to heat, pressure and corrosion. 


There is one way to spoil their aim: make sure that your pipe and 


W, 3 tubing sections are joined with fittings of a kind that match them in 


S chemical and physical properties, in strength and weight. 


W-S Double-Diamond FORGED STEEL Fittings in both screw-end 
and socket-weld types give you all these qualities . . . provide life- 
of-the-line joints for any kind of make-up. 


Literature is available . . . write for it. 


SOLD THROUGH LEADING DISTRIBUTORS 


WATSON-STILLMAN FITTINGS DIVISION 


H. K. PORTER COMPANY, INC. 
133 ALDENE RD., ROSELLE, NEW JERSEY 
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Begins on page 176 


Automatic Fuel Switcher Eliminates Shutdowns 


1010 + Automatic fuel switcher for dual- 
fueled diesels eliminates shutdowns result- 
ing from manual changeover during emer- 
gencies. Operating on gas with pilot oil or 
100% oil, switcher places engine under 
control of governor with full travel at its 
best efficierfty. 

Switch acts immediately when gas pres- 
sure in main line drops below predetermined 
level, usually 25 psi. It closes gas metering 
valves instantly and shifts linkages that 
place fuel pumps under control of governor 
at setting required for load at that moment. 


Until time failure occurs, metering valves 
remain under control of governor. At in- 
stant of failure, air pressure in pneumatic 
cylinder is released and plunger engages 
changeover linkages. This action closes 
metering valves, opens fuel pumps and 
transfers governor control to fuel oil sys- 
tem exclusively. 

When gas supply is again normal, engine 
can be restored to gas under control of 
governor and automatic switching cycle is 
ready to be repeated. 

Worthington Corp, Harrison, N. J. 
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Storage Tank Gage 
1029 + Fastened permanently to end of 
standard liquid storage tank measuring 
stick, gage obtains exact sample of bottom 
content of tank. Trip valve closes upon 
contact with tank bottom and permits sam- 
ple to be raised. Parts are not affected by 
any petroleum product. Unit is guaran- 
teed against breakage and leakage for one 
year manufacturer states. 
Visa-Test Sales Co, 1515 Alturas Dr, 
Burlingame, California 
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Program Controllers 
1005 + New controllers regulate tempera- 
ture according to a predetermined schedule 
of changing values. Any desired program, 
such as heating, soaking and cooling can 
be maintained accurately, manufacturer 
claims. Plastic cam is cut to contour re- 
quired. It can be interchanged easily with 
cams of different contour for different 
cycles. Bulletin P1255. 
Bristol Co, Waterbury 20, Conn. 


Pipe Labels 

1001 + Vinylite plastic labels can be made 
up in any color, with any wording to suit 
the installation. User snaps them into place 
around the pipe. Manufacturer claims the 
plastic is resistant to most corrosive con- 
ditions. 

Wilmington Plastics Inc, 810 South 

Heald St., Wilmington 1, Del. 


For more data on these items, use post cards 
p. 185. Identify your request with item number. 


READER SERVICE SECTION 


Multiple Recorder 

1004 + New instrument records in se- 
quence the values of three variables at 20 
different points. Any physical quantity for 
which a sensing element can provide an 
electrical output can be adapted to it, manu- 
facturer states. Some of the variables that 
can be measured are currént, power, strain, 
humidity, liquid flow, liquid level, speed, 
displacement. 

Unit can be set to different combinations 
of manual or automatic operation. It can 
record from one to three variables, and can 
be adapted to as many as 60 variables. 
Hastings Instrument Co, Inc, Hampton, 

Virginia 
Preheat Calculator 
1049 + Calculator uses slide-rule principle 
to determine preheat temperature required 
when welding hardenable steels. Calculates 
preheat in simple steps based on chemical 
analysis and thickness of the steel. 


Lineoln Electric Co, Cleveland 17, Ohio 


Zero Speed Switches 
1028 + Zero speed switches featuring low 
speed control will actuate signal circuits on 
increasing shaft rotation of 15 rpm and 
decreasing speed of 8 rpm. Units are self- 
lubricating, have hydraulically-driven mech- 
anism and magnetically coupled electrical 
coritacts. They can be driven at speeds 
through 5000 rpm at temperatures from 
~—20 F to 250 F. Applications include use 
as conveyor controls and interlocks, opera- 
tion of braking equipment and adaptation 
as plugging switches. 
Winterburn Mfg Co, Putnam, Conn. 

(Continued on page 182) 
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Performance of Swartwout RDC Systems— 
Reducing, Desuperheating and Controls—is precise 
and stable under any rate of change of load of any 
magnitude. The pressure and temperature reductions 


Swartwout RDC Systems Sereno 


RDC installations. 


In most installations, pressure is held to within 


maintain accurate control of 222 
with automatic load compensation for close control. 

Steam atomizing desuperheater gives narrow-angle 


under any load... 


1500 psi— 1005°F = 
2000 psi — 1000 F to 165 psi—385°F 1875 psi—960°F 
to 200 psi— 500°F to 385 psi— 600°F 


875 psi—835°F 
to 200 psi— 540°F stems for long life, have nozzle-shaped passages that 
minimize turbulence, noise, vibration for longer 
valve life. 
400 psi—700°F No matter how stringent your control require- 
to 150 psi—550°F ments, no matter how rapidly load changes—turn 
your problems in reducing, desuperheating and 
control over to Swartwout. We have been solving 
steam problems for over 50 years. 


wet 
proces 


\NDUSTRIA 


SEND FOR BULLETINS $-21-£, $-22-CA, S-198 & S-100-K + THE SWARTWOUT COMPANY, 18511 EUCLID AVENUE, CLEVELAND 12, OHIO 


POWER * OCTOBER 1953 181 


» 
jj 
lj 
| 
1903 - 1953 VENTIL 


Segins on page 


Shaft-Mounted Speed Reducer 


1006 + Shaft-King speed reducers pro- 
vide 13 to 1 speed ratio, are adaptable to 
any shaft size up to 3-15/16 in. They can 
be mounted directly on the driven machine 
shaft with standard clearances. Available 
in seven sizes from fractional to 42.8 hp. 
Speed ranges from 11 to 154 rpm. 

Two trains of helical gears reduce driven 
shaft speed to obtain 13 to 1 ratio. Gearing 
and bearings are splash-lubricated con- 


tinuously by the high-speed gear and the 
counter-shaft pinion that operate in an oil 
reservoir. Both input and output shafts are 
above oil level. 

Optional equipment includes a torque- 
arm overload release and an internal back- 
stop for protection against sudden over- 
loads and for prevention of reversing. 
American Pulley Co, 4200 Wissahickon 

Ave, Philadelphia 29, Pa. 


Oil Coolers 
1050 + New line of oil coolers uses pat- 
ented longitudinal inner fins, is suitable for 
oil-side pressures up to 250 psi, tempera- 
tures to 300 F, according to the manufac- 
turer. Water side is suitable for pressures 
to 150 psi. 

The inner-finned element is all copper, 
and removable for cleaning and replace- 
ment. Applications include diesel and gaso- 
line engines, turbines, gears, transformers, 
etc. 

Heat-X-Changer Co, Brewster, N. Y. 


Conduit Supports 

1002 + Unistrut system of electrical and 
mechanical supports consists of steel chan- 
nel and fittings, tubing, conduit and cable 
clamps, concrete inserts and other standard 
parts that can be assembled easily and 
erected on the job, manufacturer claims. 
Assembly is by a simple nut and _ bolt 
method that eliminates need for drilling 
or welding. 

Unistrut Products Co, 1013 West 

Washington Blvd, Chicago 7, Il. 
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Condensate Return Pump 
1015 + Extremely compact condensate re- 
turn pump occupies less than 1%4-sq ft 
space and has return inlet less than 7 in. 
above floor. Unit, with either cast iron or 
steel tank, has capacity of 3000 sq ft EDR, 
45 gpm and up to 20-lb discharge pressure. 
Simplified construction permits easy re- 
moval of entire motor, pump and switch 
assembly. 

Sterling, Inc, 3738 W Holton St, 
Milwaukee, Wisconsin 


For more data on these items, use post cards 
p 185. Identify your request with item number. 


READER SERVICE SECTION 


CHECK THESE TOO!... 


Pneumatic Ejector 
Duplex Strainers 

Voltage Regulator 
Boiler-burner Unit 
Automatic Sampler 
Welding Equipment 

High Voltage Transformer 
Portable Generator 

Plastic Filters 


Hand Tachometer 
1020 + Portable tachometer checks rpm of 
motors, machinery, revolving shafts, ete. 
Rubber tip is pressed against shaft and 
rpm are read from dial. Instrument meas- 
ures from 40 to 50,000 rpm. 
Montgomery & Co, Inc, 53 Park Place, 

New York 7, N. Y. 


Air Hoist 

1051 * Model 7700 air hoist lifts 1000 lb 
at 40 fpm, manufacturer states, weighs 28'2 
lb. Throttle control regulates rate of lift 
to any speed from 0 to 40 fpm. Unit has 
safety brake that automatically locks when 
control is released. 

Aro Equipment Corp, Bryan, Ohio 


Variable Idler 


1031 * Variable troughing belt conveyor 
idler provides smooth belt transition be- 
tween troughing idlers and flat pulley. An- 
gle of:inclination of concentrator rolls is 
adjustable from 20 degrees to fully hori- 
zontal. Series 100 comes in 7 belt widths 
from 24 to 60 in. Series 200 covers 6 widths 
from 36 to 72 in. Booklet No. 2416 avail- 
able from manufacturer. 

Link-Belt Co, 307 N. Michigan Ave, 

Chicago 1, Illinois 
(Continued on page 194) 
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The Power Engineer With Print 


sees how well-designed Bunker to Stoker Equip- 


S-E-Co. CONICAL Distributors with dust-tight ment results in good coal flow. By careful plan- 
slip-joint connections to stoker hoppers at the J. — coal segregation and coal stoppage _ 
Greenehaum Tanning Company, Milwaukee, Wis- eliminated. Thus, the plant operator enjoys effi- 
consin. S-E-Co. Automatic Coal Scales and Under- cient and reliable stoker operation. 


Bunker Doug Conveyor ave Baur You can depend on Bunker to Stoker Installations 


as designed and furnished by Stock Equipment 
Company to give you the best in originality com- 
bined with proven design. These installations 
feature the S-E-Co. Coal Valve and the S-E-Co. 
CONICAL Non-Segregating Coal Distributor 
which is the only stationary means of delivering 
coal to a stoker without segregation. They also 
include the S-E-Co. Automatic Coal Scale to give 
true weights of coal burned. These unexcelled 
products are applied with a know-how that has 
been gained through years of experience in pio- 
neering and specializing in this field. 

Call on Stock Equipment Company to help you 
with your layout of new Bunker to Stoker or Pul- 
verizer Installations or in the renovation of your 
existing facilities. 


STOCK EQUIPMENT COMPANY 
745P HANNA BUILDING 
CLEVELAND, OHIO 


Specialists in Bunker to Pulverizer 
or Bunker to Stoker Equipment 
POWER * OCTOBER 1953 183 
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You can save time and 
money using Allis-Chal- 
mers car shakers for un- 
loading cars. Here are two 
examples: (1) You can un- 
load cars of wet sand or like 
materials in 142 to 2% min- 
utes; (2) you can unload coal 
in 1 to 6 minutes, depending 
on surface moisture. 

In fact, you can unload any 
material in minutes, even if it is 
damp, compacted or in a partial- 
ly frozen condition. 


One-Man Operation 
Best of all, using an Allis-Chalmers 
car shaker is a one-man operation. 
No more pounding or digging. No 
more worrying about the safety of 
men inside cars being unloaded. Just 
press a button; the car shaker does the 
rest. There is no positioning problem; 
Allis-Chalmers car shakers are designed 
to hang level, and wide shoes make it 
easy to engage any size hopper car. 


Low Maintenance 


You'll get long life and a minimum of main- 
tenance with an Allis-Chalmers car shaker. 


Sides and top are heavy steel plate. For ad- Be 
ditional strength, the body is stress-relieved ALLS CHALMERS 
after welding. Another big advantage is the 


power arrangement. The motor is completely 
enclosed in the body. And it is mounted on ‘ 
rubber shear mountings of a type that affords \ ; 


maximum protection against vibration. on 
It will pay you to investigate all the details of 

Allis-Chalmers car shakers. For full information, 

consult your nearby A-C district office or write 

Allis-Chalmers, Milwaukee 1, Wisconsin. 


A-3957 
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Want more into on 
NEW PROQUCTS 2 
Want tree copiecof 
CAT ALOGS, BULLETINS 2 Reader Service Department 


POWER 
Use these Handy Cards 330 West 42nd Street 


New York 36, N.Y. 


sa. 
Lt 


! want details on these New Products... 10/53 


Send me these FREE Catalogs and Bulletins... 


Pleose print 


Preceding pages tell you what's new in plant 
equipment. Each item is numbered. For more 
info on any of them, write in their numbers here 


New free catalogs and bulletins are listed be- 
ginning on back of this page. To order those 
you want, write in their item numbers here 


Put 2¢ stamp on self-addressed card and mail 
it to us. We'll pass along your requests to 
the various companies, they'll send the info 
Company 


City, State 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


GENTLEMEN: Please send me, without obligation, further informa- 
tion on the following: (Check one and describe) 


Want quick divect= 
from-manufacturer 
service 2 

USE THESE CARDS 


@ First check what you need: more infor- 
mation on a new product or an ad, 
copies of free catalogs, bulletins 


NEW PRODUCT ADVERTISEMENT CO LITERATURE 


Describe item here 


It appeored on page__. issue of POWER. 


@ Then describe the product, or literature 
desired. Give model numbers, bulletin 
numbers wherever you can 


Be sure to write in number of page on 
which item appeared, and issue of 
POWER in which you spotted it 


Finally, address reverse side of card 
to the manufacturer concerned 


Monvlocturer's nome 


if you like this quick, direct-to-manufacturer 
service, we'll gladly send you oa supply of cards 


2 
: 
SAN 
: 
3) 
4 
= 
Are Please use before February 1, 1954. Vold after this date. Gs 
| 
| 
2 
| City, $ 
; 
| 
| 
| 
| TO: . 
‘ 
! 
| 
Street oddress 
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! want details on these New Products... 19/53 


Send me these FREE Catalogs and Bulletins... 


LIL ILI 


eee 
Please print 


Please use before February 1, 1954. Vold after this date. 


PLACE 
2 
STAMP 
HERE 
Reader Service Department 
POWER 
330 West 42nd Street 
New York 36, N.Y. 
PLACE 
2 
STAMP 
HERE 


Street address 


City, Stote 


GENTLEMEN: Please send me, without obligation, further informa- 
tion on the following: (Check one and describe) 


NEW PRODUCT ADVERTISEMENT (LITERATURE 


Describe item here 


It appeared on page of the issue of POWER. 


This month’s 


FREE Literature 


AIR CONDITIONING 


1 Alr handling units for industrial and com- 
mercial heating, ventilating, air-condition- 
ing applications featured in 6-page, 2-color 
folder. Construction, installation specs included. 
Bulletin 1600, a Sturtevant Div, 
Dept T-071, 200 Readville St, Boston 36, Mass. 


2 Centrifagal blowers and exhausters for air 

or gas handling covered in 32-page, 2-color 
booklet. Photos, sectionals, complete application 
data a Bulletin B-6, Lamson Corp, Syra- 
cuse, N. Y. 


3 Multi-Louvre dryer for heat drying coal 

described in 8-page, 2-color booklet. Con- 
tains nine case histories from mines in several 
states. Photos, performance data _ included. 
Book 2466, Link-Belt Co, 307 N Michigan Ave, 
Chicago 1, IL 


4 Refrigeration fittings, valves and acces- 
sories, charging lines, driers and strainers 
presented in 18-page cata = Photos, complete 
specs included. Refrigeration Catalog R-600, 
adden Brass Products Co, 1111 N Franklin St, 
Chicago 10, Tl 


BOILERS & AUXILIARIES 


Multi-stage centrifugal blowers and ex- 

hausters discussed in 2-color fiyleaf. Ap- 
plication data, performance curves, specs in- 
cluded. Bulletin A-932, U. 8S. Hoffman Machy 
Co, Ltd, Newmarket, Ont. 


7 Spray- denerating heaters explained in 

8-page, 2-color booklet. Installation pho- 
tos, cutaways, sectionals show design and opera- 
tion. Flow charts, full specs included. Bulletin 
WC-101A, Graver Water Conditioning Co, Dept 
10, 216 W 14th St, New York 11, N. Y. 


7 Boller feed control, a three-influence instru- 

ment-type for high duty boilers, described 
in 4-page, 2-color folder. Photos, installation 
diagrams, specs, included. Bulletin 1013, Copes 
a pcan Div, Continental Fdry & Mach Co, Erle 


Boller-burner units—oll, gas and oll-gas 
combination—analyzed in 14-page, 3-color 

booklet. Photos, sectionals, cutaways show de- 

sign features. Performance data and complete 

specs included. Booklet B-31383, Titusville Iron 
orks Co, Titusville, Pa. 


a Spreader stokers for use with boilers and 

steam generators from 5000 to 75,000-Ib 
capacity featured in 14-page, 2-color catalog. 
Photos, sectionals, design and installation specs 
included. Detroit Stoker Co, General Motors 
Bldg, Detroit, Mich. 


ELECTRICAL & MECHANICAL CONTROLS 


10 Electronfe counters, photo-electric equip- 

ment, relays, timers, liquid level equipment 
and other controls for industrial and test equip- 
ment covered in 4-page leaflet. Folder #453, 
Halety Electronics Co, 57 William St. New York 


11 Case studies explain how standard pack- 

aged electronic controls solvo many indus- 
trial problems ir: new edition of book entitled, 
Cutting Production Oosts with Electronic Controls. 
{aatoowiten, Inc, 77 Broadway, Cambridge 42, 


Remote supervisory control stem de- 
12 scribed in 4-page, 2-color folder. Equip- 
ment is designed for operation over wirelines 
microwave, or radio lengths to provide on-off 
or st or several 
emote points. ammerlun 'o, Inc, 

W 34th St, New York 1, N. Y. ad — 


(Continued om page 268) 
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A COMPLETE PACKAGE 
Completely factory-assembled and 
tested, a Superior Steam Generator 
is backed by undivided responsibility. 


AMPLE HEATING SURFACE 
A minimum of 5 sq. ft. of heating surface 
per boiler horsepower assures maxi- 
mum efficiency at full rated capacity. 


BUILT-IN CONTROLS 
All controls essential to completely 
automatic operation are factory-wired 
into an easily accessible control panel, 


SUPERIOR COMBUSTION INDUSTRIES INC. 
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INDUCED DRAFT THAT’S BUILT-IN 
«+.eliminates need of an expensive 
chimney... Multiple fans draw evenly 
on all tubes, reducing maintenance. 


RESERVE CAPACITY 
Greater steam space and large evapo- 
rating surface provide ample reserve ca- 
pacity & better than 99% dry steam. 


BURN OIL, GAS, OR BOTH 
Superior Burners burn oil or gas or a 
combination of both... changing from 
one fuel to the other in seconds, 


4-PASS, DOWN-DRAFT DESIGN 
High gas velocities produce high effi- 
ciency. Down-draft design promotes 
rapid evaporation, quicker steaming. 


NO EXPENSIVE FOUNDATION 
Built on a rigid channel iron base, a 
Superior Steam Generator needs only 
a floor capable of supporting its weight. 


Superior Steam Generators are the 
ideal choice for a new steam plant... 
the simplest answer to expanding your 


present plant...the easiest solution 
to replacing obsolete boilers. 


Guaranteed to develop maximum rated 
capacities at thermal efficiencies in 
excess of 80%, their design embodies 
features which insure long-lived depend- 
ability and maximum fuel economy. 


18 sizes from 20 to 600 b.h.p. for pres- 
sures to 250 p.s.i. or for hot water. For 
complete details write for Catalog 500. 


TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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George Edwards’ 


Scrapbook 


A man without mirth is like a wagon without springs, 
in which one is caused disagreeably to jolt by every pebble 
over which it runs. Henry Warp Beecuer 


I see where Dow Corning Corp is making paints 
to withstand 350 to 1000 F. It’s all done with 
silicone resins. They say in the near future modi- 
fied silicones will go into high gear for paints, 
varnishes and enamels many times as weatherproof 
and colorfast as our best finishes now. 

Already these semi-inorganic paint resins are 
used on space heaters, jet engine parts, red-hot 
mufflers, stoves, ovens, powerhouse stacks and proc- 
ess equipment. 


How do I know? Like Wiii Rogers, I read the 
papers—in this case the technical publications. 
That’s about the only way a busy engineer can keep 
up with these new developments popping up every 
day. Fact is, I got this one from an ad. 


Fear not that thy life will come to an end, but rather fear 
that it shall never have a beginning. 
—CarpDINAL NEWMAN 


Flying to the National Safety Convention recently, 
{ learned something interesting about industrial 
insurance. A plant engineer friend on the plane 
told me that six years ago he broke down and 
recommended that his firm invest $10,000 for a 
complete sprinkler system in one wing of their plant. 

Interesting thing is that in the first five years 
this system paid for itself in reduced insurance 
rates. “And I’ve been considering the investment for 
22 years,” admitted my friend. 


Here’s a case where “a fool and his money are 
soon parted” just by trying to hold on to his cash. 


This old photo of “Fairbottom Bobs” turned up in 
my album. It’s a Newcomen pumping engine at Fair- 
bottom Valley in Bardsley, England. Built in 1750, 
she pumped water from Cannel Mine from 225-ft depth. 

Cylinder is 27.4 in. by 6-ft stroke. Air was prevented 
from leaking past piston by packing of peat or hemp. 
Injection jet discharged directly into the cylinder. 

In a Newcomen, with piston at top of stroke and 
cylinder filled with steam, cold water was injected into 
cylinder, condensing steam and permitting atmospheric 
pressure to force piston down. Weight of pump rods 
down in mine returned piston to top of cylinder and 
action was repeated. 

I'm showing you readers this because it’s always in- 
teresting to see where we power engineers started from. 


“Facts are the least developed of all our natural resources.” 
—Owen D Youne 


7 


After reading that 16 pages on Hard Surfacing 
in March Power, I had a talk with a welding engi- 
neer friend. He said, “Jt will be no more than a 
dozen years until 80% of all welding, whether 
for maintenance or for production and fabrication 
work, in this country will be done by automatic 
equipment.” 


Sounds like the hand torch and are soon will be 
in the same class with the hand file. I remember 
when the best boilers were hand riveted, hand calked, 
and all curved surfaces filed by hand to make them 
a snug water-tight fit. I'll bet the average boiler 
maker today doesn’t know what a hand file is. 


Maybe it’s just as well. 


Engineer 
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CHEMICAL CLEANING REMOVED MILL SCALE 
FROM BOILER AFTER ERECTION 


Dowell service gave quick, effective cleaning 
assuring more efficient operation 


To provide more extensive service for its customers, a 
large power company installed a new 1,370,000 Ib. per hour 
boiler. Specifications on this equipment called for Dowell 
Chemical Cleaning Service to remove the mill scale from 
the boiler after erection. 

To remove the mill scale, Dowell engineers filled the 
especially designed for the job. 
Using Dowell’s equipment, manpower, and pump trucks, 
the entire cleaning job was performed in a few hours. 


boiler with solvents 


The removal of mill scale after equipment is erected can 
eliminate much of the extra care required in the handling 


of previously sand blasted or pickled tubes. It may atso 
substitute for the grease-removing alkaline pre boil, thus 
saving considerable time and money. Unless it is removed, 
mill seale may retard heat transfer, slough off abrading 
particles, and act as a base for further corrosion. 
Maintenance engineers in industrial plants throughout the 
country have learned to rely on Dowell Service for fast, 
effective and economical cleaning of their operating equip- 
ment. How about you? 

Experienced Dowell engineers are available to make 
estimates on your particular problems. Call Dowell today, 
or write directly to Tulsa, Dept. J23. 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 


Boilers Condensers Heat Exchangers Cooling Systems 
Pipe Lines ¢ Piping Systems © Gas Washers @ Process Towers 
Process Equipment @ Evaporators ¢ Filter Beds @ Tanks 


Chemical Services for Oil, Gas and Water Wells 
DOWELL INCORPORATED e TULSA 1, OKLAHOMA 
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The Reader 


HE ABC that appears in the symbol at 
the top of this page stands for Audit 
Bureau of Circulations. The symbol it- 
self is an emblem of cooperation, in which every 
subscriber to this magazine has an interest. 

The Audit Bureau of Circulations is a volun- 
tary, non-profit, cooperative association. It was 
founded in 1914 and now consists of 3450 ad- 
vertisers, advertising agencies and publishers in 
the United States and Canada. This magazine is 
proud to be a member. 

ABC. originally was set up to help take the 
racket out of publishing, to eliminate the waste 
and guesswork then so prevalent in publishing 
and advertising, to establish order and confi- 
dence in place of the misunderstanding and 
misrepresentation that arose from unverified 
circulation claims and dubious circulation prac- 
tices. Its mission was to protect the interests of 
both readers and advertisers. 


, | ‘ins rr pip by first defining the term “paid 


circulation.” Then it established standards 
and rules to govern subscription sales practices 
and records. Finally it set up an auditing organi- 
zation to verily the claims and report the facts 
concerning the circulation of each member pub- 
lication. It now maintains on that job a working 
staff of sixty-five full-time auditors. So the ABC 
symbol has become the hallmark of circulation 
standards and advertising values. Each member 
publication must maintain those standards if it 
wishes to retain its membership and display the 
\BC symbol. 

This ABC audit is no perfunctory affair. 
When a business publication, such as this one, 
becomes a member of the Bureau, it agrees that 
the auditors shall have “the right of access to all 
books and records.” Their inspection, therefore, 
may cover any part of its operations. Original 
subscription orders, payments from subscribers, 
paper purchases, postal receipts, arrears of pay- 


ments, and many more items are painstakingly 
checked by the auditors. In many instances they 


ark 


go behind the records to seek verification from 
subscribers themselves as to the terms of their 
subscriptions. 


N DOING ITs jos, ABC has created many 
pl for both publishers and readers as 
well as for advertisers. That is because the pub- 
lication that becomes a member of ABC thereby 
offers the strongest possible guarantee of its 
primary devotion to the interests of its readers. 
The function of a business magazine is to be 
useful to its readers. When this service is rend- 
ered by an ABC publication, it is constantly sub- 
ject to the practical test of reader acceptance 
and approval. As each subscriber has the right 
to purchase or refrain from purchasing an ABC 
publication, that collective right confers upon 
the readers the power to say whether or not the 
publication will survive. Thus the report on its 
ABC audit provides the most direct assurance 
that a publication stays in business only because 
of a voluntary demand by readers who find its 
editorial service responsive to their needs. 

Naturally, the editor of each business publica- 
tion follows closely the score thus racked up by 
his paper in its ABC reports. In the scope and 
tone of his editorial coverage and treatment, in 
the selection and presentation of his editorial 
content, he must constantly labor to maintain 
and enhance the readers’ acceptance of his 
efforts. That is why the editorial standards estab- 
lished by ABC publications set the editorial 
standards for all publishing. That is how the 
ABC constantly stimulates its member publi- 
cations to become even more useful to their 
readers. 


A’ THAT Is WHy the ABC symbol has be- 
come the Mark of the Reader, a constant 
reminder that his willingness to pay for an ABC 
publication is the acid test of its value both to 
him and to its advertisers. 


McGraw-Hill Publishing Company 
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Running up 


record ring life with... 


@ In 1947, operators of a midwest municipal power 
plant put a new 1060-hp diesel unit into service, 
using STanpDARD HD Oil for lubrication. 


After 19,000 hours’ operation, the unit was shut 
down for inspection. The engine was entirely free 
from deposits and showed minimum wear. Piston 
rings were in excellent condition and were replaced 
in the engine for further service. This unit is still 
going strong with a total of 23,000 hours of trouble- 
free operation on its original piston rings. 

Installed in 1950, a 1755-hp, supercharged diesel 
engine in this plant is running up another record for 
low maintenance with Stanparp HD. After more 


STANDARD OIL COMPANY (STANDARD 


DARD 


than 9,000 hours’ operation, this unit was inspected 
and found unusually clean. Rings were free, and 
it was not necessary to remove them for cleaning 
purposes. 


The outstanding performance of StanpDARD HD Oil 
in all types of diesel-generating installations provides 
the evidence of the benefits it can bring in your 
diesel units. The Standard Oil lubrication specialist 
serving your immediate area of the Midwest will be 
glad to give you this evidence, using plants with which 
you may be familiar. Phone your local Standard 
Oil office. Or write: Standard Oil Co., 910 S. 
Michigan Avenue, Chicago 80, Illinois. 


(Indiana) 
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Forecasts 5-Year Life 


ENGINEERING DATA 


SIZES: From 2" I.D. up to 12" and larger. 


TUBE: Extra thick, toughest abrasion resistant 
rubber compound available, for abrasive liquids, 
slurries and abrasive solids such as ashes, dry 
chemicals, grains, etc. 


REINFORCEMENT: Multiple plies, heavy, close wo- 
ven high tensile fabrics, combined with steel wire 
reinforcement for rigidity and added strength. 


COVER: Tough abrasion resistant covering for re- 
sistance to wear, sun and weather. Oil resistant 
cover furnished when desired. 


WORKING PRESSURES: Furnished in two types; 
one for moderate working pressures up to 50 lbs. 
psi.; another for higher working pressures up to 
100 lbs. psi. 


HEWITT-ROBINS 


EXECUTIVE OFFICES, STAMFORD, CONNECTICUT 
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INCORPORATED 


DOMESTIC DIVISIONS: Hewitt Rubber ¢ 
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Customer’s 
Performance 


Record 


EQUIPMENT: Hewitt-Robins Flexible 
Rubber Pipe. 


LOCATION: Philadelphia Electric 
Company, Richmond Generating 
Station, Philadelphia, Pennsylvania. 


OPERATION: Disposal of slag and 
pyrites from two boilers in generat- 
ing plant. 


PERFORMANCE: The projected life of 
a test length of Flexible Rubber Pipe, 
originally installed in a line handling 
fly ash, was 8 to 10 years on straight 
runs and 5 to 6 years on bends— 
double the life of metal pipe in the 
same line. 


Since the test length was installed 
the line has been changed consider- 
ably. It now handles highly abrasive 
pyrites and slag instead of fly ash, 
although the volume is the same. 
Based upon 3 years performance, the 
projected life of this new line, con- 
sisting entirely of Hewitt-Robins 
Flexible Rubber Pipe, is at least 5 
years—a remarkable life expectancy, 
considering the extremely abrasive 
material being handled. 


RESULTS: Hewitt-Robins Flexible 
Rubber Pipe is replacing existing 
metal pipe installations for this op- 
eration at other stations in the Phila- 
delphia Electric Company. 


Robins Conveyors ¢ Robins Engineers @ Restfoam 
FOREIGN SUBSIDIARIES: Hewitt-Robins (Canada) Ltd., Montreal « Hewitt-Robins Internationale, 
Paris, France * Robins Conveyors (S. A.) Ltd., Johannesburg * EXPORT DEPARTMENT: New York City. 


CHECK FOR INFORMATION ABOUT 
THESE JOB-TESTED PRODUCTS FOR 
YOUR OPERATION 


CONVEYORS: 
—Belt 
—Dock 
—Sectional 
—Vibrating 


BELTING: 
—Elevator 
—General 
—Rayon 
—Woven Wire 
[] BUCKET ELEVATORS 
IDLERS 


SCREEN CLOTH: 
—Electrically Heated 
—General 
VIBRATING SCREENS 
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HOSE: 

| —Ajir 

| a —Fire 

| —Flexible Rubber Pipe 
| —Pinch Valve 
| *C] —Servall® 
| *C] —Steam 

*[] —Twin-Weld® 
| —Water 

| MECHANICAL FEEDERS 
| STACKERS 

[] CAR SHAKEOUTS 
! 
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TRIPPERS: 

—General 

CJ —Dust Seal 

(] BELT CLEANERS 

CRUSHERS 

[] STOCKING & RECLAIMING 
SYSTEMS 

DESIGN AND CONSTRUCTION 
OF COMPLETE MATERIALS 
HANDLING SYSTEMS 

* For immediate information about these 

industrial rubber products, call your 


Hewitt Rubber Distributor (See “Rubber 
Products” Classified Phone Book.) 


Hewitt-Robins Incorporated 
666 Glenbrook Road 
Stamford, Connecticut 


NAME 


TITLE & COMPANY 


STREET ADDRESS 


city PO ZONE STATE 


770 
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FOR ROTATING PUMP SHAFTS 


Type BB-21A— Garlock 
Package Seal of standard 
construction with brass shell, 
brass washer, and Buna-N 
bellows. 


TYPE BB-21A TYPE AA-21A 


Liquids For water, oils, alcohol, solvents For very strong acids, oils, 
(except aromatic, chlorinated and solvents (including aromatic, 
ketone types) and other liquids chlorinated and ketone 


{except strong acids). types) and all other liquids. 


Equipment Rotating shafts of centrifugal pumps, process pumps, chemical 
pumps, agitators and similar applications. 


Sizes For shafts from ¥%” to 3” diameters. 


Temperatures With Buna-N bellows up to 212°; 
with silicone bellows up to 450° F. 


Up to 450° F. 


Pressures Up to 150 p.s.i. 


Up to 150 p.s.i. 


Type AA-21A—Garlock 
Package Seal with hat- 
shaped drive 
ring, brass or 316 stainless 
steel shell and washer, 
“Teflon” ‘'O' ring, and 
“Teflon” two-piece vibra- 
tion ring. 


V CHECK THESE IMPORTANT FEATURES 


(0 Occupy very small space C) Proven performance at low cost 


(J Completely assembled—ready CJ Both types are dimensionally 
to install interchangeable 


In both of these Package Seals, a leakless seal is provided by 
a positive contact between carefully lapped metal-to-carbon 
mating surfaces. All metal parts in both types are available in 
plated-brass, Ni-Resist, stainless steel with maleomized face, 
Garlock “B” iron, and others. 

For complete details, ask‘ your Garlock representative or 
write us about your sealing problems. 


THE GARLOCK PACKING COMPANY / 
PALMYRA, NEW YORK Ig 
In Canada: The Garlock Packing Company of k & \ 
Canada Ltd., Toronto, Ont. 
Branch Offices in Most Principal Cities - 


PACKINGS, GASKETS, OIL SEALS, 
MECHANICAL SEALS, 
RUBBER EXPANSION JOINTS 


(JARLOCK 


EQUIPMENT NEWS 
Garlock ‘‘Package”’ Seals 


Begins on page 176 


Pneumatic Ejector 

1052 + Low-volume pneumatic ejector han- 
dles acids, mud, oils, sludges, water, etc. 
Unit has only one moving part, a_ ball 
inlet valve, and can be operated from exist- 
ing air supply. Manufacturer claims Pneu- 
Pump will handle liquids near the boil- 
ing point. Available with cast-iron, lead- 
lined, rubber-lined or stoneware body. 

Yeomans Bros Co, 2002-2 N Ruby St, 


Melrose Park, Illinois 


For more data on these items, use post cards 
p 185. Identify your request with item number. 


Butane-Propane Hose 

1019 + New type butane hose features 
non-porous oil resistant rubber tube for 
handling liquified petroleum gases. Com- 
bined layers of braided steel wire and 
rayon cord provide minimum burst strength 
of 1750 psi. Each length has two separate 
static wires interlaced with reinforcing 
braids to insure full static conductivity. 

Quaker Rubber Corp, Philadelphia, 

Pennsylvania 


Foam Eductor 

1053 * Unit introduces foam - forming 
liquid into fire hose line to provide mixture 
of foam and water for operating manufac- 
turer’s type FFF FogFoam nozzle. The educ- 
tor may be used anywhere in the run of 
hose. Pickup tube incorporates a ball check 
valve to prevent flow of water to foam con- 
tainer when nozzle is shut off. Available 
in four models in 1% and 21% in. sizes. 

Rockwood Sprinkler Co, 38 Harlow 


St, Worcester 5, Massachusetts 
(Continued on page 198) 
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MOTORS AND 
GENERATORS 


Here’s what we mean by 
“weather-protected”’ 


This splashproof motor says “keep out” to everything but air. That 
means dust, rain, snow, dead leaves, warmth-seeking rodents, snakes, 
nesting birds and what-not. And here’s why: 


ee THE AIR FILTER stops dust, snow, or traces of moisture 
that may have reached up as far as the filter. 


@e THE AIR INTAKE SCREEN keeps out debris, flying 


leaves, and small animal life. 


THE INVERTED “U” BAFFLE makes all incoming 
air and airborne moisture go down before it can go up, using multiple 
air reversals and velocity changes to throw off the moisture. That's 
where moisture says “good-by” and departs through the drainage 
slot. The construction is in effect an efficient water separator. 


Whatever your weather, you can put this motor out in it, just on a 
plain slab — no cored foundation or other expensive complexity. 
Why not get the data—see your local Elliott engineer or write 


Elliott Company, Ridgway, Pa. 
CRIALA ELLIOTT Compan 
The above arrangement is standard. However 


where dust or flying dirt is not a factor, motor RIDGWAY DIVISION 


can be supplied without the air filter, but with 
screens and baffles only. FOR MOTORS 1-200 HP: CROCKER WHEELER DIV. AMPERE, N. J. 
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compact case 
approximately 6 '4 inches wide by 15 3% inches 
high 


easily-read drum scale 

rotates vertically; graduated length 285< 
inches provides big, legible scale divisions 
and numerals. 


accurate hairline index 
eliminates parallax errors, permits high 
readability. 


fast measurement 
full scale rotation in 4!4 or 12 seconds for 
60-cycle operation. 


external key switches 

can be located at the side of the indicator (as 
shown), below or above—wherever most conveni- 
ent for the particular panel layout. 


large number of points 

additional key switch banks provide any desired 
number of temperature points. Legend plates 
facilitate identification. 


high precision 
calibrated accuracy is 0.2% of scale span. 


variety of ranges 

supplied for use with either thermocouples or 
resistance thermometers, in a selection of ranges 
applicable to power plant temperatures. 
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THIS NEW 


Honeywell temperature indicator 


needs no elbow room! 


ROWDED PANELS are no problem for this new 
temperature instrument . . . the Vertical 
Scale Precision Indicator. Its slender, compact 
case makes it a natural for graphic panels—and 
a readily-inserted, space-saving member of con- 
ventional generator and turbine boards. 


Basically, it’s the same ElectroniK Precision Indi- 
cator which the power industry and many others 
have used and relied upon for many years. But, its 
outside appearance has changed: it’s a completely 
new design that places the bulk of the instrument 
mechanism behind the panel . . . uses the valuable 
front-of-panel space primarily for the indicating 
scale. 


Equipped with key switch banks, the Vertical 
Scale Precision Indicator offers a fast, convenient 
way to spot-check temperatures in bearings, 
pumps, hydraulic couplings, motors and other 
potential hot spots. 


Your local Honeywell engineering representative 
will be glad to discuss how this new instrument can 
save space on the new panels which you may be 
planning. Call him today . . . he is as near as 
your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 


Industrial Division, 4490 Wayne Ave., Philadel- 
phia 44, Pa. 


@ REFERENCE DATA: Write for new Bulletin No. 1541 on the Vertical Scale Precision Indicator. 


Honeywell 
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R-P&C NO.1501 
Cast Steel Gate Valve , 


How R-Pel Valves 
Reduce Maintenance Costs 


®@ Six important features of R-PaC Cast Steel Valves eliminate 
many service troubles which in turn reduces maintenance costs. 

First of all . . . they’re made from electric furnace steel which 
means sound castings. All parts are designed for equal strength 
and great toughness. The bodies resist distortion. Permanent 
alignment is provided by the rigid one-piece yoke. And the 
gland packing stays tight even at high pressures and tempera- 
tures. Furthermore, the design detail assures smooth flow and 
positive shut-off. 

You can get R-PaC Cast Steel Valves in gate, globe, angle, 
stop and check, and swing check types. Variety of trim metals 
for air, gas, liquid, oil, steam, water. Wide range of pressures 
and temperatures. Screwed, flanged, or welding ends. Sizes 
range from 114” to 24”. 

Specify ...and get... R-PaC Cast Steel 
Valves next time you order. 


p 
R-PaC 

AMERICAN CHAIN & CABLE \ va ves 
Reading, Pa., Atlanta, Baltimore, Boston, Chicago, Denver, = | 


Detroit, Houston, New York, Philadelphia. Pittsburgh, 
San Francisco, Bridgeport, Conn. 


More EQUIPMENT NEWS 


Begins on page 176 


Duplex Strainers 

1054 Duoflo duplex strainers can be 
used on either suction or pressure liquid 
lines that have a continuous flow. The 
strainer uses two removable baskets, each 
contained in a separate straining compart- 
ment with removable cover. Liquid flows 
through one basket while flow through other 
is shut off. But valve does not shut off flow. 

Units are available for working pressures 
up to 150, 300, 500 and 1500 psi. Pipe di- 
ameters range up to 12 in., with maximum 
capacity of approximately 5 million gpd. 
Bulletin 200. 
Sheffler-Gross Co, Drexel Bldg, Phila- 


delphia 6, Pennsylvania 


Flow Rate Meter 

1055 + Tel-Flo meter is suitable for meas- 
uring flow rates and purging line. Case is 
aluminum with plastic front, can be fur- 
nished with any type of metal body. Maxi- 
mum pressure is 300 lb, with higher pres- 
sures on request. 

Uehling Instrument Co, 473 Getty Ave, 

Paterson, New Jersey 


For more data on these items, use post cards 
p 185. Klentify your request with item number. 


Chemical Pumps 

1056 + New PXHB series pumps use Buna 
N hard rubber body block for withstanding 
temperatures up to 225 F, as well as the 
corrosive effect of many acids, caustics and 
organic solvents, manufacturer claims. 

Pump is activated by an eccentric rotor 

(Continued on page 202) 
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ING FITTIN 


The only seamless welding fittings 
precision-processed...from billet...to tube...to fitting 


Globe precision-process manufacture begins with the billet 
—continues through the a of the seamless steel tube 
(Globe alone among welding fittings manufacturers pro- 
duces seamless steel tubes)—and extends through to the 
production of the finished fittings. 


Because Globe has highly specialized controls —at every 
stage of manufacture at its own plant—you can be sure of 
uniform high quality seamless welding fittings when you 
specify Globe. 

Send for the Globe Welding Fittings complete catalog. 


GLOBE STEEL TUBES CO., 
Milwaukee 46, Wisconsin 


Chicago * Cleveland * Detroit * New York * Philadel- 
phia * St. Louis * Denver * Houston * San Francisco 
i Glendale, Cal. 
From charging the en designed revolving furnace at ey \ Producers of Globe Welding Fittings — Globe seam- 
with a steel billet (above) through the many succeeding : less stainless steel tubes — alloy-carbon seamless steel 
steps of production, every Globe process is specialized to tubes — Gloweld welded stainless steel tubes — 
produce fittings of unvarying quality. Globeiron (high purity ingot iron) seamless tubes. 


AVAILABLE IN A COMPLETE LINE OF SIZES AND WEIGHTS 
THROUGH GLOBE DISTRIBUTORS IN ALL KEY CITIES 
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als 
coil-itis as 


got you 


constantly 


doctoring 
your 
tanks? 


Like the human appendix, pipe coils often give con- 
stant trouble until they are removed and replaced with 
Platecoils. Immediately, you will notice the difference 
as Platecoils put new life and profits into your heat 
transfer processes. They heat or cool 50% faster. They 
take 50% less space in the tank leaving room for 
greater payload. Platecoils overcome the limitations 
and operating difficulties of old fashioned and outmoded 
pipe coils to save hours of downtime. 


It costs less to cure coil-itis with Platecoils than to suffer 
its evils. 


Write for Bulletin P79 today! 


PLATECOILS SAVE 50% IN HEAT TRANSFER COSTS 


PLATECOILS REQUIRE At Motor Wheel Corporation cleaning 


time has been cut from 10 hours per 
90% LESS CLEANING pipe coil every 60 days to only one 
hour per Platecoil. Ask about other 
case histories. 


REPLACES PIPE COILS 


af 
Coil-itis — Diagnosed 
as tank heating and 
cooling problems. 
Platecoils — the pre- | 
scription for solving | 
pipe coil problems. 


More EQUIPMENT NEWS 


Begins on page 176 


and shaft assembly that rides inside a flex- 
ible liner. Fluid is progressively “squeezed” 
through pump between liner and inner sur- 
face of the body block. 

Capacities range from 1/3 to 20 gpm, with 
pressure range from 0 to 60 psi. All units 
are self-priming with lifts up to 24 in. Hg. 
Vanton Pump Co, Empire State Bldg, 

New York, N. Y. 


Voltage Regulator 

1032 + Type SU induction voltage regu- 
lator is now lighter, smaller, simpler to 
maintain. Mechanical control adjustments 
have been eliminated and new relay re- 
quires no pivot or guide bearings. Relays 
are mounted on back of a swinging panel. 
Vertical terminal board has connections for 
either series or parallel operation of sec- 
ondary winding. 

Westinghouse Electric Corp, Box 2099, 

Pittsburgh 30, Pa. 


For more data on these items, use post cards 
p 185. Identify your request with item number. 


Wiring Trough 


1057 + Lay-In duct is hinged to provide 
an unobstructed wireway to lay in conduc- 


(Continued on page 208) 
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Asbestos cannot carbonize. 
That's why all U. S. Motors are 
asbestos-protected. Life of a motor 


is proportional to the life of the insulation protecting its windings. 


\ In U. S. Motors wires are insulated with asbestos to forever 


protect them against heat. The exclusive process of insulating 


U. S. Motors with asbestos insures years of extra motor life- 


and protection against burn-outs. 


a 
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INSTALL 


ASBESTOS 
PROTECTED 


MOTORS 


WINDINGS GIVEN MULTIPLE TREATMENT 


Step by step, everlasting endurance is built into every U.S. 
motor by use of asbestos, the only natural fibrous element that 
cannot carbonize. Four progressive treatments of asbestic 
compounds are applied plus oven-baking, as follows: 


STEP 1 — Synthetic insulated wire wound into coils and inserted 
in slots lined with sheet asbestos. 


STEP 2 — Complete stator is submerged in liquid asbestos 
insulating compound while pulsating current vibrates wires;  (A)-Empty stator slet before insulating ard winding. 


then baked. A second dip and further baking follows. ___ (8}-Formed cell of asbestos providing « heat-proof 
 walll-of insulation. (C)—Cross section showing wires 


STEP 3 — Plastic asbestos compound is sprayed between and ( inserted, with asbestos coli covering entire winding. 
STEP 4 — Final spray seals pores; after fourth bake the surface 


U. S. Electrical Motors Inc. U.S. ELE CTRI CAL M OTORS. Inc. 


Box 2058, Los Angeles 54, Calif. or Milford, Conn. PACIFIC PLANT: Los Angeles 54, Calif. ATLANTIC PLANT: Milford, Conn. 


Send your new Bulletin illustrating and describing U. S. 


Asbestos-Protected Motors. [] Also General Bulletin. [7] Atlante 3, Go.; Bakersfield, Calif.; Boston 16, Mass.; Chicago 8, Ill.; Cincinnati 16, Ohio; 
, Cleveland 14, Ohio; Dalles 9, Texas; Detroit 2, Mich.; Fresno 1, Calif; Houston 4, Texas; 
Pos - indianapolis 4, Ind.; Milwaukee 2, Wisc.; Minneapolis 2, Minn.; New York City 6, N. Y.; 
Philadelphia 2, Pa.; Pittsburgh 2, Pa.; San Francisco 7, Calif; Seattle 4, Wash. 

Soles and Service offices in all principal cities. 
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SPEED 
PRODUCTION — 


around t 


\ \ 


BELT 
CONVEYORS 


SPIRAL 
CONVEYORS 


FEEDERS 


Efficient, tast, low-cost production (24-hour service if 
need be) calls for adapting the right unit or units to 
each individual job. Since Jeffrey builds so many kinds 
of handling devices, isn’t it logical to rely upon the 
recommendations of our Engineers? 


Whether it’s conveying, elevating, feeding, drying, 
cooling, crushing or pulverizing, packing or transmit- 
ting power... Jeffrey can provide the right unit—or 
complete system—with a working knowledge based 
on 75 years of experience and scores of installations. 
What is your materials-handling or processing 
problem? 


EFFEFR MANUFACTURING ¢ 
Columbus 16, Ohio 


IF IT’S MINED, PROCESSED OR MOVED sales offices and distributors 


IT’S A JOB FOR JEFFREY! in principal cities 
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OR MAXIMUM RETURN ON YOUR 
| ; COMBUSTION CONTROL AND INSTRUMENTATION 
| ; DOLLARS, THE SYSTEM MUST BE... 


3 THE BASIC CHARACTERISTICS OF 


| _ AUTOMATIC COMBUSTION 
CONTROLS AND RING 
BALANCE INSTRUMENTS 
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ACCURATE Inherent accuracy is one of the outstanding characteristics of Hagan 


Automatic control systems. Such accuracy results from a basic Hagan policy, 
which requires that each component be designed to optimum operating efficiency. 
To make the fullest use of accuracy, the second basic requirement is that Hagan 
equipment must be... 


DEPEN DABLE This is assured by the sound, sturdy construction of all Hagan 
components. Hagan engineers are familiar with the problems of field operation. 
This knowledge is brought to bear on the design. As a result, Hagan equipment 
is still operating efficiently in many steam plants built twenty or thirty years ago. 
The third basic guide for Hagan design is that each component must be... 


VERSATILE Every unit in the Hagan System of Combustion Control and Instrumen- 


tation is integrated with the rest. This means that, whatever the requirements of 
your plant, in terms of number and size of boilers, combinations of fuel, load 
fluctuations or pressure conditions, a system can be tailor-made to fit exactly. 
Accurate—Dependable—Versatile—Hagan Combustion Control and Instrumen- 
tation assure optimum operating efficiency for your plant. 


HAGAN 
HALL 
BUROMIN 
CALGON 


OCTOBER 1953 


Let Hagan engineers help you solve your control and instrumen- 
tation problems. They can make available to you the experience 
gathered from thousands of successful installations. 


HAGAN CORPORATION 


HAGAN BUILDING - PITTSBURGH 30, PENNSYLVANIA 


BOILER COMBUSTION CONTROL SYSTEMS e RING BALANCE FLOW AND 
PRESSURE INSTRUMENTS @ METALLURGICAL FURNACE CONTROL SYSTEMS 
CONTROL SYSTEMS FOR AUTOMOTIVE AND AERONAUTICAL TESTING FACILITIES 
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TO GET THE RIGHT PACKING for 
ALL POWER PLANT SERVICES 


Check your problem. It may be in the handling of 
boiler feed water . . . saturated or superheated steam 
...condensate...drain water...refrigerants. 


Check “John Crane’s” complete line of packings for 
the power plant. You'll find that “John Crane” engi- 
neers have designed and developed a particular type 
of packing to meet your individual applications or 
service condition. 


Check “John Crane” for types and sizes. You'll find 
an exceptionally wide range of metallic, semi-metallic, 
plastic, fabric and Teflon* packings . . . spirals, coils, 
sheets and die-formed rings and sets to fit all stuffing 
boxes. 


Check “John Crane” for quality and availability. Only 
the finest materials, binders and lubricants are used, 
forming a resilient, flexible, non-frictional strong 
packing. Completely stocked warehouses throughout 
United States and Canada give you prompt service in 
the quantity you need. 


Check with “John Crane” engineers for recommenda- 
tions and assistance you need for handling even your 
most difficult applications. Send for fully illustrated 
catalogs. Crane Packing Company, Cuyler Ave., 
Chicago 13, Illinois. 


*Du Pont trademark for tetrafluoroethylene resin. 


CRANE PACKING COMPANY 


More EQUIPMENT NEWS 


Begins on page 176 


tors. Installation time is said to be reduced 
as much as 20% since threading or pulling 
conductors is eliminated. 

Available in standard sections in 2%4x 
2'2, 4x4 and 6x6 in. Complete line of fit- 
tings with removable covers is also available. 
Square D Co, 6060 Rivard St, Detroit 

11, Michigan 


Boiler-burner Unit 


1012 + Boiler-burner unit for high or low 
pressure heating, power and process steam 
operates on oil, gas or oil-gas combination 
with rapid switching of fuels. Shipped as 
a packaged unit on steel skids, it is com- 
pletely assembled for immediate operation. 

Boiler is of ASME Code construction 
throughout and has unusually large furnace 
volume to insure lower heat release with 
longer service life. Fully automatic burner 
unit has turndown of 5 to 1 and will oper- 
ate at over 80% efficiency through entire 
modulating range. 

Power units cover capacity range from 
37 hp to 363 hp at normal SBI ratings. 
Heating boilers are available in sizes from 
4250 lb to 42,500 Ib EDR at normal SBI 
steam rating. Bulletin available from man- 
ufacturer. 

Titusville Iron Works Co, Titusville, Pa. 


For more data on these items, use post cards 
p 185. Identify your request with item number. 


Gas Burners 
1058 + New series of commercial gas burn- 
ers is available in stock sizes from 450,000 
to 11,520,000 Btu input or more. Unit is a 


multiple-section upshot burner, installed 


through the ash pit door. Individual Venturi 
mixing tubes for each burner head assure 
uniform mixture to all parts of the burning 
area, manufacturer claims. Primary air en- 
trainment is high, and adjustment is pro- 
vided for various types of fuel gas. No re- 
fractory combustion chamber liner is used. 
Burner is step-acting and modulated so vari- 
ous sections come on in sequence instead 
of all at once. 

Petro Automatic Heating & Power 
Equipment, 3170 W 106th St., Cleve- 

land 11, Ohio 
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Read this guarantee 
—on millions of 
wrenches 
sold to date. 


HEAVY-DUTY PIPE WRENCH 
ist with housing— 


* 
UNCONDITIONAL GUARANTEE 


If this Housing ever, 
Breaks or Distorts we 
will replace it Free. 


COPR. 1937 


THE RIDGE TOOL CO 
ELYRIA, O, 


with replaceable jaws—non-slip, non-lock, instant grip on pipe. 
Ist with adjusting nut in open housing—always spins easily to pipe size, 6’’ to 60’’. 
Ist with handy pipe scale on hookjaw. 

Ist with comfort-grip I-beam handle—with handy hang-up hole. 


Ist with end pattern pipe wrench—for pipes crowded or against flat surfaces. 


No wonder RIGID is the world’s most popular pipe wrench. Buy genuine 
Fe[ (0's for easier work and extra economy—at your supply house. 


THE RIDGE TOOL COMPANY, ELYRIA, OHIO, U. S. A. 
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Work-Saver Pipe Tools.: Most Popular inthe Woi 
aver Pipe iools--Most Popular in the Woria 


GOLDEN-ANDERSON 


Stam and Weller Pressure Valores 


One of these eight valves will ideally meet your requirements 


Single- Acting Non-Return Valve 


Solenoid Operated Electric 
Water Service Valve 


Water Pressure Reducing Valve 


Surge Relief Valve 


Swing Check Valve 


Triple-Acting Non-Reiurn Valve 


Our descriptive bulletins covering these 
various valves gladly sent on request. 


2070 KEENAN BUILDING 


Company 


PITTSBURGH 22, PA. 


More EQUIPMENT NEWS 


Begins on page 176 


Safety Mask 
1026 + Thirty-minute breathing appara- 
tus is self-contained, weighs only 8% Ib 
and has a 5-minute safety cylinder that 
makes it unnecessary for user to keep 
track of oxygen supply. Unit can be re- 
charged from standard oxygen cylinder and 
may be used as emergency inhalator. Same 
model, with two 5-minute cylinders, weighs 
only 4 Ib. 
Cycle-Flo Co, Milford, Conn. 


For more data on these items, use post cards 
p 185. Identify your request with item number. 


Automatic Continuous Sampler 
1059 + Unit analyzes samples of liquids 
for radioactive material. Pump deposits 
metered sample in depression on tape, then 
water is evaporated, leaving solid residue 
for test. 

Possible applications include analyzing 
boiler feedwater; continuously monitoring 
concentration of liquid chemicals or pharm- 
aceuticals; maintaining quality control on 
solid chemicals by liquefying crystals and 
measuring conductivity; sampling impuri- 
ties in reactor cooling water to determine 
whether they are excessively radioactive. 

American Machine & Fdry Co, 
625 Eighth Ave, New York 18, N. Y. 


Light-Diffusing Louvers 
1067 + GrateLite ceilings diffuse light 
through %-in. translucent cubical facets, 
providing 45 degree lamp shielding. Light 


| is said to be distributed softly and evenly 


throughout the room. Ceiling sections rest 
on inverted “T” rails suspended from the 


| overhead. Bulletin available. 


Edwin F Guth Co, 2615 Washington 
Blvd, St. Louis, Missouri 
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is a 
world-wide choice 
for 


LOW-COST STEAM 


All over America—in U.S. Possessions ...in Canada... 
South America... Europe... Asia... Africa—thousands 
of Powermaster Packaged Automatic Boilers are now 
supplying steam and hot water requirements—with out- 
standing reliability and economy for: 


bakeries « beverage plants « canners and food pro- 
cessors e chemical plants - dairies . dry cleaners » 
hospitals and institutions - hotels « apartment and 
office buildings + laundries » meat packers « public 
schools and colieges «tanneries . textile mills » tire and 
rubber companies + paper mills « railroad shops » 
manufacturing plants *» and many other users. 


A large percentage of present users have ordered addi- 
tional Powermaster units...and the list of new Power- 
master users is getting longer every day. 


HERE'S WHY — Ease and economy of installation—space- 
saving compactness—fuel-saving smokeless VORIFLOW 
combustion—highly efficient operation at all loads— 
maintenance-saving accessibility—forced draft—full-range 
automatic modulating firing control—completely auto- 
matic operating and safety controls—these are some of the 
reasons for the steadily growing universal preference 
for Powermaster. 


If selecting, installing, or operating boilers is your 
business, youll want the complete story of 
Powermaster cost-saving advantages contained 
in this new bulletin. 


PACKAGED AUTOMATIC BOILERS 


In sizes to 500 HP; pressures to 250 psi. 


ORR & SEMBOWER, INC. + Established 1885 » 850 Morgantown Road, Reading, Penna. 
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Begins on page 176 


BURGESS-MANNING 
COMPANY Ac Welder 


: oe 1008 + Redesigned 300 and 500 amp ac 
whesever the of AIR, STBAM, end welders feature one switch for changing 
other GASES create N-O-1.S-E range, another for turning off current at 


the welder between welds. Units are fan- 


Standard Snubber* designs are available, 
incorporating Air Cleaning, Spark Arresting, E 42nd 


Water Separation, Waste Heat Recovery, and 


Surge Control Features. - ; For more data on these items, use post cards 
p 185. Identify your request with item number. 


You can depend upon Burgess-Manning En- 
gineers for a quality product ...and SOUND calls 
ENGINEERING counsel to solve your noise ~S are 
problems. 


Burgess-Manning Snubbers installed on 
The Budd Company RDC Diesel Rail Car. 


Water in 


Welding Equipment 
1014 + New equipment for consumable- 
electrode gas-shielded welding process en- 
ables operator to double output on jobs 
where filler metal must be added. Genera- 
tor is rated at 450 a continuously with in- 
creasing voltage as current is produced by 
welder. Water-cooled gun unit has rating 
of 400 a continuous de and can handle 
wire from .030 to .093-in. dia. Wire feed 
speed can be adjusted from 0 to 750 in. per 
min. Wire drive unit contains voltmeter 
for indicating wire feed speed as well as 
arc voltage, gas solenoid valve, control 


relays, and spindle for electrode wire. 
BURGESS MANN JING General Electric Co, Schenectady 5, 
New York 
COM PANY Weld-Backing Compound 
1060 Silicone compound-is said to per- 


mit greater welding flexibility by promoting 


749-5 East Park Avenue, LIBERTYVILLE, ILLINOIS 


harmful effects of air on the underside of 


Chicago Dallas welds. Manufacturer claims it is well suited 
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THIS Sac 
METALCLAD SWITCHGEAR 


METALCLAD 


is part of Whirlpool’s distribu- 
tion system. Electric service is 
brought in at 69 KV. Twotrans- 
former banks deliver power at 
12.5 KV to this double-ended 
switching center. Four feeders 
supply load centers which serve 
various areas of the plant with 
440-volt power. Two additional 
feeders are spares for future 
use. A tie switch in the center 
bay, normally open, permits all 
feeders to be supplied from one 
transformer only under emer- 
gency conditions, 


- 


ROBERT L. PFEIL 


is Secretary and As- 
sistant Construction 
Superintendent of 
Koontz-Wagner. He 
says, ‘‘Our work is al- 
most altogether con- 
nected with industrial 
plants and public build- 
ings. Because of our 
long and valuable ex- 
perience in this field, 
we prefer to do our 
own engineering, and 
give our customers full 
advantage of our ex- 
perience and know- 
how. We thus can be 
sure that the installa- 
tion is entirely ade- 
quate, and frequently 
we are able to make 
substantial savings, as 
we did at Whirlpool.”’ 


When Whirlpool Corporation recently acquired a plant in 
LaPorte, Ind., for the manufacture of aircraft parts, a new elec- 
tric service had to be provided to meet the new requirements. 


Koontz-Wagner Electric Co., Inc.—contractor-engineers of 
South Bend—were assigned to engineer and install the 
necessary equipment. 


As part of the main substation, Koontz-Wagner selected 
S&C Metalclad Switchgear to provide fault protection and 
switching . . . because investigation showed it was not only 
adequate for every need, but that alternate equipment would 
have been larger and more cumbersome, required more 
ground area, a larger pad, and would have cost more to install 
and maintain. 

With S&C Switchgear the cost was less 
than half; and now there are no batteries y 
to maintain, no oil to change. 

Information about S&C Switchgear is 
contained in this booklet . . . we would 
like to send you a copy. 


S&C ‘Electric Company 

4439 Ravenswood Ave., Chicago 40, Illinois 
Please send me your new booklet on S&C Metalclad Suthiiaes. 

No obligation on my part, of course. 
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A investment in engi- 
neered accessories Will protect your, 

investment in power 

STEAM USERS equipment, Wright Auctin. has served 


since'O4 


SEPARATORS 


Installation of the compact 31-N and 

other separators purifiers - 
Catalog 500 covers the line of will guarantee freedom from damaging 
separators, purifiers, exhaust entrainment, oil, rust, scale and cen- 
heads for steam, air and gas. densate in your power lines. 


8 ° ILER 

T 
iency is “Vvailable 


low cost in this line of 16 ac 


SOries, es- 
can be P 
effort and time- 


600 descr 
Catalog 
of W-A fro 
air and 


Catalog 700 

ibes the wide plete line of — the com. 
ps for steam, controls, ete. gauges, 


WRIGHT-AUSTIN COMPANY, 


industry for 60 


More EQUIPMENT NEWS 


Begins on page 176 


to applications where underside of the joint 
is difficult or impossible to reach for clean- 
ing. 

Compound is similar to paint in appear- 
ance, and is applied to the back of the joint 
with a brush. 

General Electric Co, Schenectady 5, 
New York 


High Voltage Transformer 
1034 + Dry type transformer for high 
voltage unit substations is designed to 
meet NEMA, ASA and JIC standards. Core 
operates at moderate flux density to in- 
sure quiet performance. Units are vacuum 
pressure impregnated with polymerizing 
varnish to give added protection during 
peak load period. They are available in 
sizes up to 2000 kva and 15,000 v. Bulletin 
HD-499, 

Hevi Duty Electric Co, Milwaukee 1, 
Wisconsin 


For more data on these items, use post cards 
p 185. Identify your request with item number. 


Mercury Arc Rectifiers 

1024 «+ Air-cooled, pumpless mercury arc 
rectifiers designed for high efficiency and 
power factor are available up to 5000-kw 
of de power with a voltage range of 100 
to 800. Automatic or manual control is 
optional. All units are designed to operate 
on any ac input supply from 220 to 13,800 
v, three-phase, and 50/60 cycles as re- 
quired. 

Richardson-Allen Corp, 116-15 15th 

Ave, College Point, New York 
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ONLY ZADSCO SLIP JOINTS 


CAN BE UNPACKED AND REPACKED 
AT FULL OPERATING PRESSURE 


@ ADSCO is the only manufacturer offering 
a slip-type expansion joint whose packing 
can be removed and replaced at full line 
pressure. In some makes of joints, new pack- 
ing can be added, but when this packing 
becomes old, hard, and useless, it can not be 
removed without first shutting off the pres- 
sure ... Not so with ADSCO’s Piston-Ring 
Expansion Joints, which can be unpacked 
and repacked without the slightest interrup- 
tion of service. Job is done under normal 
working conditions ... but only if ADSCO 
Piston-Ring Joints are used. 


® ADSCO Piston-Ring Joints are available 

in a full range of sizes, with 4”, 8”, or 12” 

traverse per slip, for pressures to 400 psi and 

greater and for temperatures to 800F and 

higher. Slip is completely guided . . . split 

external guide permits smaller manholes... 

limit stops prevent over-travel of slip... © Callan ADSCO representative or write for 
polished surface can not be scored because Bulletin 35-15H. 

slip is in contact with packing only .. . mis- 

alignment is prevented by both internal and AMERICAN DISTRICT STEAM COMPANY, [NC. 


external guiding. NorTH TONAWANDA, New YORK 
1877 


EXPANSION JOINTS @ Heat EXCHANGERS e@ STEAM TRAPS 
STRAINERS @ SEPARATORS 


METERS 
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RICAID Tristand 
Yoke Vise with Tray 


Gas Engine 

1061 + Superior model G-825 is available 
in either 6- or 8-cylinder units. The 6-cylin- 
der engine has continuous rating of 450 bhp 
at 900 rpm; 8-cylinder unit rating is 600 
bhp at 900 rpm. Developed for drilling 
service, the engine is equally suitable for 
generator drives and industrial use. 

Many parts of this engine are inter- 
changeable with the company’s model PTD 
diesel. The G-825 is equipped with air start- 
ing, oil-cooled pistons and pressure Jubri- 
cation to main and connecting-rod bearings. 
National Supply Co, P O Box 41%, 

Pittsburgh, Pennsylvania 


RIFAID 
Tristand 
Chain 


Vise The vise that’s a handy 
portable workbench 


Portable Generator 

1062 New 5-kw ac unit generates cur- 
Easily taken to the job—legs fold in and chain for carrying, | rent at 110/220 v, single phase, or 220/440, 
tray quickly on and off. Roomy top has pipe rest and effi- | 3-phase. It is available with or without au- 
‘ is | tomatic voltage regulator, and powered with 
cient benders; tray keeps tools handy—and also makes Tri- a 2 cylinder, 4-cycle type air-cooled engine. 

stand extra rigid, won’t fold up in use! Tool-steel Longrip 
jaws—firm grip but easy on polished pipe and tubing. Yoke kato, Minnesota oe 

No. 40, (old TSY-2'% ) 24%’; chain No. 45 (old TSC-4) 4’. 

For more data on these items, use post cards 


Buy these handy worksavers at your Supply House. p 185. Identify your request with item number. 


THE RIDGE TOOL COMPANY ELYRIA, OHIO U.S.A. 

1063 * Model 251A is a 6-cylinder, 4- 

cycle turbocharged diesel, 9 x 10% in., 

rated 69) hp at 900 rpm. Net weight is 

21,350 Ib, dry. Base and frame are struc- 

tural steel. It is intended for continuous 

duty or stand-by service. 

The engine incorporates proved features 

of both the Alco 244 series V-type 9 x 10% 
B in. engine and the Alco 539 series 124% x 13 


Work- Saver Pipe Tools Locomotive Co, Schenectady 


5, New York 
(Continued on page 218) 
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... Says G. V. Yarger, 


“When we finally opened up our Worthington, Supt. Municipal Utilities 
it was in the best condition I’ve ever seen a diesel Waverly, lowa 

engine that had operated such long hours 

and under such heavy loads as this unit. It had a total 

of 48,926 hours on it — 8,987 hours of tough operation since the 

last overhaul. 


Mr. Yarger continues, “We’ve been using Sinclair RUBILENE® Heavy in the 
crankcase and RUBILENE H.D. 30 in the cylinder lubricator. 

These RUBILENES have kept the crankcase and upper portions of the cylinders 
exceptionally clean and bright, with no sign of carbon or deposits.” 


That’s a typical report on the exceptional qualities of the Sinclair RUBILENES. . . 
evidence that they could improve the efficiency of your diesels, too. 

Why not switch now? Contact your nearest Sinclair Representative or write 
Sinclair Refining Company, 600 Fifth Avenue, New York 20, M. Y. 


SINCLAIR DIESEL OILS 
save wear and replacements 
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heater. 


of water. 


gases. 


Cut Steam 


OPEN COIL FEED WATER HEATERS 


Guaranteed to heat water to a higher temperature in 
less space than any other heater; to deliver feed water 
to pump at same temperature as saturated steam in the 
Deaerating and non-deaerating types. 
sting type reduces oxygen content to .005 cc per liter 
Steel or cast iron shells. 
to 300,000 pounds per hour. Bulletin 117. 


Deaer- 


Capacities: 3,000 


OPEN FLOAT STEAM TRAPS 


Provide quick sure drainage of heating and processing 
units. Instantaneous discharge of air and non-condensable 
Operate on time-tested open float principle. Self- 
regrinding valve and seat. 
replace; no thermal elements or diaphragms to rupture or 
crack. Many still in use after 40 years. Sizes and styles for 
every need. Bulletins 115, 315, and 415. 


No levers, hinges or pins to 


control is essential. 
balanced .. 


Bulletins 235 and 435. 


Stickle has engineered 
and built guaranteed steam 
specialties since 1905 


REGULATING AND REDUCING VALVES 


Provide automatic pressure regulation and reduc- 
tion for liquid, air, steam. Used where most exacting 
Self-contained. Single seated, 
. or double seated, semi-balanced. Spring 
or lever weight-loaded. Lever or float operated. All 
parts accessible without removing valve body from 
the line. Available in wide range of sizes and styles. 


DIFFERENTIAL DRAINAGE AND 
BOILER RETURN SYSTEM 


A closed pumping system for returning condensate 
from heating and processing units to boilers at a 
temperature only 15 to 20 degrees lower than tem- 
perature of steam at operating pressure. Saves 
10% to 25% of boiler fuel. Increases boiler 
capacity. Maintains higher, more uniform pres- 
sure. Delivers drier steam at higher temperature. 
Reduces raw make-up water and scale 85%. Bul- 
letin 250. 


STICKLE STEAM SPECIALTIES COMPANY 
2265 VALLEY AVENUE e@ 


INDIANAPOLIS 18, INDIANA 


| More EQUIPMENT NEWS 


Begins on page 176 


Plastic Filters 


1013 + Plastic filter can handle violent 
corrosives during continuous filtration. Fine 
structure of non-wetting, zero water ab- 
sorption elements permits use in gas sparg- 
ing where severe thermal cycling occurs. 
Fi'ters have tensile strength up to 900 psi 
and elasticity modulus of 18,000 psi. They 
will remove particles larger than 5 microns 
and will provide flow rates up to 100 gpm 
per sq ft of area at a 10-lb pressure dif- 
ferential manufacturer claims. 
M W Kellogg Co, PO Box 469, 
Jersey City 3, N. J. 


For more data on these items, use post cards 
p 185. Identify your request with item number. 


BEFORE 
WEIGHT LUBRICATING 


On ENGINE HOURS 
WEIGNT DRAINED 2272 
Laminated Fiber 
Filter Recharge 
1064 + Laminated fiber disk recharge is 
said to have four to ten times the useful 
life of cellulose, waste or redwood for full- 
flow filtering of large quantities of oil. The 
laminated disks remove foreign solids 
smaller than two microns and absorption 
of these solids after 48 hours of draining 
at 70 F is 2'4 times the weight of the re- 
charge, manufacturer claims. 
William W Nugent & Co, Inc, 410-12 
N Hermitage Ave, Chicago, Ill. 
(Continued on page 220) 


POWER * OCTOBER 1953 


$ 
7 
By 
: 
. 
4 
pe 
4 
Cuts the cost of steam 
218 


“COAL’S BEST FOR OUR 
MODERN PLANT! 


It’s low in cost... 


it’s clean and convenient! 


says G. W. Peters, Engineering Manager 
M&R DIETETIC LABORATORIES, INC. 


makers of PREAM & SIMILAC 


“We made a careful study of fuels 
and burning equipment before building 
our modern new plant in Sturgis, 
Michigan. This plant was designed to 
produce baby food. So the steam plant 
has to be clean and dust-free as well 
as economical to operate. Also, we 
wanted a fuel we could store safely 
and easily in order to insure ourselves 
against any shortages. 


We decided on bituminous coal— 
and the up-to-date installation shown 
here. It certainly fills the bill on 
every count. Our modern combustion 
equipment makes coal far more 
economical than any other fuel. 
Up-to-date coal and ash handling give 
us convenient operation completely 
free of dust nuisance.” 


Additional case histories, showing how 
other types of plants have saved 
money by burning coal the modern 


Discover for yourself the great advantages of coal 

burned the modern way. Call in a consulting engineer. 
He'll show you how today’s combustion equipment can 
give you 10% to 40% more power from a ton of bitumi- 
nous coal than from equipment used only a few years 


ago. Hell show you how modern labor-saving coal and 
ash-handling equipment make a coal-fired installation 
clean, convenient, and dust-free. 


If you plan to remodel or build a new plant, be 
sure to look into the low cost and convenience of bitumi- 
nous coal. Consider coal’s other advantages, too. It has 
reserves that are virtually inexhaustible. America’s 
bituminous coal mining industry is the most efficient 
and productive in the world. W ith bituminous coal, you 

can be sure of plenty of fuel at relatively stable prices 
now and for years to come. 


OCTOBER 1953 


way, are available upon request. 


If you operate a steam plant, you can’t 
afford to ignore these facts! 


BITUMINOUS COALIin most places is today’s lowest- 
cost fuel, and coal reserves in America are ade- 
quate for hundreds of years to come. 


COAL production in the U.S.A. is highly mechanized 
and by far the most efficient in the world. 


COAL prices will therefore remain the most stable of 
all fuels. 


COAL is the safest fuel to store and use. 


COAL is the fuel that industry counts on more and 
more—for with modern combustion and hand- 
ling equipment, the inherent advantages of 
well-prepared coal net even bigger savings. 


BITUMINOUS COAL INSTITUTE 


A Department of National Coa! Association, 
Southern Bldg., Washington 5, D. C. 


HIGH EFFICIENCY FOR LOW COST) 
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Enco baffles reduce draft loss 
by doing away with bottle- 


necks in the passes. They 


save steam because soot 
blowers are more effective 
and used less often. 


Each application is individu- 
ally designed on the basis of 
25 years experience with 
Enco baffling in all types of 
water-tube boilers. 


Installations are made by 
skilled mechanics with se- 
lected materials. 


WW 


Steam output can be boost- 
ed quickly and easily by 
installing Enco baffles. 
These streamlined baffles 
prevent eddy currents and 
dead gas pockets. The 
cross-flow puts every 
square foot of heating sur- 
face to work. 


vvery engineer should have. Ask for bulletin BW 40. It's free. 


‘THE ENGINEER COMPANY 


75 WEST STREET 


NEW. YORK; Noy, 


| More EQUIPMENT NEWS 


Begins on page 176 


Insulation Testing 
1021 + Non-destructive electrical insula- 
tion testing equipment features safety, sim- 
plicity and reliability. Sets consist of con- 
trol unit, detector unit, high voltage corona- 
free testing transformer that incorporates 
means for picking up corona signals from 
equipment. Available in two models ranging 
from .75 kva to 10 kva continuously, 1.5 
kva to 20 kva intermittently. 
James G Biddle Co, 1316 Arch St, 
Philadelphia 7, Pa. 


For more data on these items, use post cards 
p 185. Identify your request with item number. 


Valve Actuators 

1065 + New line of valve actuators is de- 
signed for automatic operation of gate. 
plug, diaphragm, butterfly, and flow control 
valves. Actuator is mounted directly on the 
valve without need of outside support. The 
units are power operated by gas, air, oil, 
water or steam, may have direct or remote 
control. Bulletin 3000. 

Ledeen Mfg Co, 1600 S San Pedro St, 

Los Angeles 15, California 


Industrial Alarm 
1066 Automatically and continuously 
self-supervised atarm circuit automatically 
signals the operator if the alarm system be- 
comes inoperative due to failure of any 
component in the system itself. Unit has 
compact “plug-in” design, and may be used 
for either normally open or normally closed 
field connections. Manufacturer recommends 
it for process supervision and protection 
service. Catalog M-1. 
Scam Corp, 3999 West Irving Park. 

Chicago 18, Ilinois 

(Continued on page 226) 
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I-T-E outdoor unit substation— 
outstanding example of power 
equipment planned for efficiency. 
This substation, a durable, 
weatherproof unit of trans- 
former and switchgear, can be 
located close to load center 
yet out-of-doors, where it will 
not take up premium production 
space inside the plant. 


Power is fundamental. The most modern plant, the latest-type 


production lines can be only as efficient as the electrical 
distribution system that feeds them. 

Plan ahead now, and avoid “patchwork” later. An I-T-E 
application engineer will gladly advise you how to get more 
efficiency from your power devices, how to lower distribu- 


tion costs, and get positive electrical protection for your plant. 


are 
& 
\ 
he 
3 
" 
E= 
> 


I-T-E METAL-CLAD SWITCHGEAR 


4160 volts — 600, 1200, 2000 amperes 
50,000, 150,000, 250,000 KVA interrupting 
For protection of main incoming lines and feeders. Modern 
horizontal drawout construction guarantees savings in 
inspection and maintenance. 


UNIT SUBSTATIONS 


300 KVA and above—Primary voltage 480 and above 


Coordinated Metal-clad and 600-volt switchgear, plus 
transformer. Substations reduce distribution losses by 
stepping down voltage near point of utilization. 


600-VOLT 
DISTRIBUTION SWITCHGEAR 


600 volts — 6,000 amperes and below 
15,000 to 100,000 amperes interrupting 


For protection of low-voltage incoming lines and feeders. 


INDIVIDUALLY-ENCLOSED 
CIRCUIT BREAKERS 


120-600 volts 10-6,000 amperes 
5,000-100,000 amperes interrupting 
A complete line of large air (A), and molded case (B) 
circuit breakers for protection of single circuits to almost 
any type of plant equipment. 


ower line 


--e-I-T-E BOOSTS PLANT EFFICIENCY 


From the main plant switchboard to the smallest circuit efficient voltage. Production lines are kept on the go. 
breaker, I-T-E equipment boosts plant efficiency. Equip- In line with latest thinking, equipment is compact, 
ment is designed to facilitate efficient power distribution, self-contained—can be located either indoors or out- 


to guard against overloads and short circuits, and to dyors, according to requirements. Rugged, durable 
allow for quick restoration of service in the event of 


enclosures are available to satisfy every plant need. 
Modern design complements modern engineering. 

Your plant structure and costly capital equipment Standardized units facilitate expansion. Circuit breakers 
are fully protected against electrical hazards at all are easy to get at; maintenance is simple. Breakers can 


times. Loads are fed and maintained at proper, be quickly adjusted to compensate for load changes. 


And throughout—safety is the keynote 


For the utmost in service 
continuity... 
I-T-E Selective Tripping 


For those 600-volt switchgear applications in 
which absolute continuity of service is essen- 
tial, I-T-E offers an advanced selective-trip 
device which mounts as an integral part 
of the circuit breaker. 


By allowing the circuit breaker closest to 
a fault to open first, while other breakers 


remain closed, the selective-trip device localizes | | 


trouble. Thus, batch processes and other criti- 


cal loads are insured against costly and unnec- ma 
essary shutdown. { 


Through use of simple, compact I-T-E 
selective-trip devices, plants can realize an * * 
initial cost saving as high as 60%! 


Although Systems A and B (right) provide | 

the same high degree of selective-trip pro- ae) OH 
tection, System B actually costs far less to t — 
install. i-T-E Direct-Acting Dual-Selective 
Overcurrent Trip Devices eliminate separate 

relays, save space, and reduce maintenance. 
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THE RIGHT FRAME SIZE, RATING, 


SMALL AIR 
CIRCUIT BREAKERS 
(MOLDED CASE) 


4 Frame Sizes: 


10 to 600 amperes 
600 volts a-c maximum 
250 volts d-c maximum 


ENCLOSURE TYPES 
INCLUDE: 


genera! purpose 

© semi-dust-tight 

© water- and dust-tight 
explosion-proof 


LARGE AIR 
CIRCUIT BREAKERS 


(URELITES) 


4 Sizes: 


15 to 6,000 amperes 
continuous 

15,000 to 100,000 
amperes interrupting 
up to 600 volts a-c, 
250 volts d-c 


ENCLOSURE TYPES 
INCLUDE: 


general purpose 
panel-mounted 
dust-tight 
weatherproof 


CIRCUIT BREAKER CO. 


19th and HAMILTON STS., PHILADELPHIA 30, PA. | 


Power Switching Equipment: R&IE Equipment Div., Greensburg, Pa. 
Canadian Mfg. & Sales: Eastern Power Devices, Ltd., Toronto 
Export Sales: Philips Export Corp., W. Y. 


circuit breakers « switchgear « unit substations « isolated phase bus struc- 
tures * mechanical rectifiers * electronic components © special products. 
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City of Manitowoc installs fifth WICKES steam generator 


To provide a dependable source of power 

for the City of Manitowoc, Wisconsin, the 
Manitowoc Public Utilities Commission has just 
installed a fifth WICKES Steam Generator 
capable of producing 175,000 Ibs. of steam 
per hour at 525 psi, Final steam temperature 
is 750°F. The new WICKES Boiler has 11,600 
sq. ft. of heating surface. It is equipped with an 
economizer and fired by spreader stoker. 


R. E. Cannard — Chief Engineer and General Manager WICKES can fill your requirements for 


all types of multiple drum boilers generating 
up to 250,000 Ibs. steam per hour at pressures 
up to 1000 psi. adaptable to any standard 
method of firing—oil, gas, single retort 
underfeed or spreader stoker. For pressures 
up to 900 psi. with sustained steam production 
up to 35,000 Ibs. WICKES Type A Boilers can 
be shop assembled, ready for immediate 
installation. Write today for descriptive literature 
or consult your nearest WICKES representative. 


THE WICKES BOILER CO., SAGINAW, MICHIGAN recocnizeo quatity since 1954 
DIVISION OF THE WICKES CORPORATION 


SALES OFFICES: Albuquerque, N. M. Atlanta Boston Charlotte, N. C. © Chicago @ Cincinnati 
Cleveland © Dallas * Denver © Detroit * Fort Wayne, Ind. ¢ Greensboro, N. C. © Houston © Indianapoli: 
Los Angeles Memphis Milwaukee New York City ¢ h, S. C. © Pittsburgh 
Portland, Ore. © Saginaw © Salt Lake City * San Francisco © Springfield, fii’ © Tampa, Fla. © Tulsa 
Washingon, D. C. 
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Little stories of big savings (RuMiauulLS 
in LAGONDA tube cleaning 


Begins on page 176 


Megohm Voltmeter 
1003 + Model 640 megohm voltmeter pro- 
vides a 500-v de source for insulation test- 
ing by means of a hand crank generator. 
Unit can measure up to 200 megohms. Re- 
sistance scales run from 0 to 2000 ohms, 
Voltage ranges are 0-150, 0-300, 0-600 ac 
and de. 
All Mail Sales Co, 100 Park Place, 
New York 7, N. Y. 


Through-type Transformer 


1023 + Through-type current transformer 
for outdoor service uses biased Hipersil 
cores to insure high accuracy with smallest 
practical size. Units are available in 200, 
100 and 800-a primary ratings with rating 
factors of 2 and 1.5. Obround glass lam- 
inate tube provides opening for single- 
phase, 3-wire or three-phase, 4-wire meter- 
ing of standard 600-v power cables. 
Westinghouse Electric Corp, Box 2099, 
Pittsburgh 30, Pennsylvania 


For more data on these items, use post cards 
p 185. Identify your request with item number. 


GET BULLETIN Y-29 
with details on all types of cut- 
ter heads and motors for clean- 
ing all tubes, small, large, 
curved, straight. On request. 


Oxygen and Combustibles 


1036 + Combination oxygen and combus- 


tible analyzer, now offered in single compact 
unit, indicates or automatically controls 
adjustments needed for maximum combus- 
= tion efficiency. System uses compressed 
oldest name in tube cleaning! System compress 
air and hydrogen for catalytic combustion. 
It is accurate within +0.25% by volume 
ELLIOTT COM PA NY ; of oxygen and combustibles contents in 
LAGONDA DIVISION - SPRINGFIELD, OHIO sample manufacturer claims. 
at: Jeannette, Pa. Ridgway, Po. Ampere, N. J. Springfield, 0. Newark, N. J. Bailey Meter Co, 1050 Ivanhoe Rd, 
DISTRICT OFFICES IN PRINCIPAL CITIES 
Cleveland 10, Ohio 
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Happened at an important mid- ® 
ae die wester® utility. One of the 
j (Ms should be supplemented by occa- 
sional mechanical tube cleaning, 
\\\ 
which had not been used for four years. Nobody 
believed him, but his persistence finally wo" out to 
\ 
the effect that they consented to clean one boiler with \ 
Lagonda cube cleaners, just to see. Result, startling 
increased efficiency of the unit, a0 unexpectedly large 
| amount of scale removed, and the scheduling of 
Lagonda cleaning for all the boilers not only in that 
plant, put in all other plants of the system. Further 
4 result, orchids for the insistent engineet- 
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Change-Speed Unit 


2, 3 or 4 Speed Combinations 
Wide Range of Ratios 


For Speed Reduction, Speed 
Increasing, or a combination 
of both 


Industry has long needed a standardized 
Change Speed Unit, designed and built to 
eliminate the high cost and delayed deliv- 


ery of specially built units. 

Philadelphia Gear is now able to offer 
a line of these units, backed by 20 years of 
knowledge and experience in the building 
of Change Speed Units constructed to indi- 
vidual specifications . . . Hundreds of these 
Units are today in successful operation. 

These new Philadelphia Standardized 
Units are positive, reliable Geared Drives, 
using Herringbone Gears throughout,—and 
they provide definite ratios of Speed Reduc- 
tion, Speed Increasing, or a combination 
of both. There are no belts to wear out 
and cause speed variations. They are avail- 
able for a wide range of horsepowers, and 
in 2, 3 or 4 Speed Units (photos show a 
4 Speed Unit). 

A new Catalog CSU-52 illustrates and 
describes these Units in detail. Send for 
a copy. 


hiladelphia Gear inc 


ERIE AVE. AND G ST., F PHILADELPHIA 34, PA. 
NEW YORK * PITTSBURGH * CHICAGO + HOUSTON * LYNCHBURG, VA. 
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More EQUIPMENT NEWS 


Begins on page 176 


V-Seal Packing 


1007 + Series S-2500 vee-seal pressure re- 
sponsive packing is made of Kelon-T (tet- 
rafluoroethylene resin). Manufacturer rec- 
ommends it for valve stems. hydraulic 
cylinders, jacks, lifts and pumps. Useful 
temperature range is from —110 to +- 509 F. 
Packing is said to be self-sealing and self- 
adjusting. Upon application of hydraulic 
pressure, seal expands against the stuffing 
box and inward against the stem for tight 
sealing. 
W S Shamban & Co, 11617 W Jefferson 
Blvd, Culver City, Calif. 


Insulating Varnish 
1068 + Heat-resistant insulating varnish, 
; No. 180, is said to show no adverse effects 
on electrical applications when operated at 
temperatures as high as 180 C. It has a 
clear color, excellent oil and moisture re- 
sistance, with a dry dielectric strength of 
2100 v per mil, according to the manufac- 
turer. 

Irvington Varnish & Insulator Co, Sales 
Promotion Dept, Irvington, N. J. 


| For more data on these items, use post cards 
| p 185. Identify your request with item number. 


The list grows —the list of utility and industrial steam generating plants 
for which Green Fans were selected to provide the air necessary for 
combustion purposes. 


Draft fans yield to no other equipment in their impor- 
tance to efficient steaming. They must be properly 
designed for the requirements in each plant respec- 
tively. They must be conservatively rated. And they 
must be durably constructed. 


Green Fans fulfill these basic requirements. You 
wouldn't find them in so many large utility plants and 
large industrial plants unless they had thoroughly 
proved their worth. 


Our Catalog No. 168 Self-Adhesive Markers 
tells all about Green 


THE 1030 + Self-adhesive aisle markers offer 
G R E E N "| simplicity of installation, resistance to 

( abrasion and common corrosives and high 

degree of visibility. Made of .005-in. thick 

© Economizers Fuel ered | plastic, they will not impede plant traffic. 


© Fons Stock circular markers are available in 2 
Air Heoters 


. to 5-in. dia, arrows in 2 to 5-in. sizes; 
© Cindert | ’ ; 
° poner a Collectors Cc a? M PA N Y special sizes and shapes made to order. 
W. H. Brady Co, 727 W Glendale Ave, 

Milwaukee 12, Wisconsin 


POWER * OCTOBER 1953 


4 
: lin er. 4 lade liners 
| 
— 
| 
| Th 


This Ingersoll-Rand High Pressure 
Boiler Feed Pump installed 15 
years ago has never been opened 
for inspection... . and it still meets 
capacity and pressure requirements. 


The Ingersoll-Rand Class HT pump shown above 
was installed in 1938 at the Windsor Station, owr.ed 
jointly by The Ohio Power Company (part of the 
American Gas & Electric Company) and the West 
Penn Power Company (in the West Penn 
Electric Company system). Since that time, 
it has operated for over 100,000 hours—pump- 
ing 1025 gpm of 380° F boiler feed water at 


415 psi intake and 1900 psi discharge. Throughout 
this entire 15 year period, the casing and high pressure 
breakdown have never been opened for inspection. 

There are five other I-R Class HT pumps at this 
station. Four of these have chalked up unopened 
service records of from 50,000 to 80,000 hours each. 

These outstanding operating records are the result 
of competent pump operation and feedwater control 
on the part of the station’s personnel—and the care- 
ful material selection and high standards of con- 
struction inherent in every I-R boiler feed pump. 

For proved dependability in high pressure service, 
it pays to specify Ingersoll-Rand pumps. 


Ingersoll-Rand 


Cameron Pump Division 


948-10 11 Broadway, New York 4, N. Y. 


ROCK DRILLS © COMPRESSORS @ = AIR & ELECTRIC TOOLS © VACUUM EQUIPMENT © PUMPS © GAS & DIESEL ENGINES 
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CONDENSER 
TUBES? 


You may be doing 
just that if your plans don’t 
include CHLORINATION 
EQUIPMENT for slime control 
by WALLACE & TIERNAN. 


Chlorination equipment 
because it controls slime that 
grows on the walls of condenser 
tubes not protected against it. 
Enough of the growth even- 
tually seriously reduces heat 
transfer efficiency — actually 
insulates your steam from the 
cooling water. Back pressures 
go up, production drops, oper- 
ating and maintenance costs 


rise, and eventual shut-down 
becomes necessary for regular 
clean-out periods. 


Wallace & Tiernan equip- 
ment because it is versatile, 
sturdy and dependable — 
proven by thousands of success- 
ful installations, vouched for 
by satisfied users everywhere- 
and because there’s a Wallace & 
Tiernan chlorinator for every 
job. Write today for informa- 
tion on how Wallace & Tiernan 
chlorination may help you solve 
your slime problem. 


ake.y 
Water. P or 


Cooling 


More EQUIPMENT NEWS 


Begins on page 176 


pH Meter 
1027 + Portable pH meter, Model 125, 
provides 2000-hr service with power from 
3 ordinary radio batteries. Unit is also 
available for operation with 100-125-v ae. 
Scale length of 5'2 in. permits readings 
of 0.02 pH reproducible and accurate to 
0.03 pH. 
Photovolt Corp, 95 Madison Ave, 
New York 16, N, Y. 


For more data on these items, use post cards 
p 185. Identify your request with item number. 


Oxygen Recording Equipment 
1043 + New apparatus solves many meas- 
uring problems by using oxygen as direct 
source of measurement. Manufacturer 
claims this method increases efficiency of 
combustion, process, product and safety 
control. High speed response— initial, 8 
to 12 sec; 90% of final reading, 35 see— 
is provided by the equipment. 

Calibrated accuracy of 0.15% oxygen 
against standard mixtures can be adjusted 
by recorder-dial rheostats to any plant 
standard. Null-balance measurement meth- 
od provides stability of better than 0.15% 
oxygen. Recording equipment includes (1) 
a thermo-magnetic analyzer (2) a Speed- 
omax recorder (3) a sample conditioner. 
Further details are available from manu- 
facturer. 

Leeds & Northrup Co, 4934 Stenton 
Ave, Philadelphia 44, Pa. 


Air Sampler 


1069 + High-volume air sampler samples 
large volumes of air for particulate matter 
by means of filter papers. Unit weighs 10 
Ib, consists of filter holder, pump and mo- 
tor, fan housing assembly, variable orifice 
meter for measuring rate of flow. Three 
different types of filter paper deliver from 
18 to 72 cfm 

Staplex Co, 68-72 Jay St, Brooklyn 1, 

New York 


Heavy-Duty Air Hose 
1070 + New Commander air hose is suit- 
able for working pressures up to 400 psi. 
Hose is reinforced with a single braid of 
high-tensile steel wire. 

It is designed for use where high working 
pressures are required or where the cover is 
subjected to severe abrasion. Available in 
14, % and 1 in. sizes. 


B F Goodrich Co, Akron, Ohio 
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Blow-off 
Valves 


ASK 
THESE 
QUESTIONS... 


Q In a tandem blow-off valve hooke 
© up, will both valves stay tight? 


With Edward, the valve nearest the boiler is 
the same design as its mate. Both are ‘‘seal- 
ing” valves. 


EDWARD BLOW-OFF VALVES 
Design simplicity .. . operating ease, low mainte- 
nance cost . . . stay tight, no trick construction. 
ASA pressure classes 300, 600, 900-1500, 2500 
Ib. Sizes 2” 22"—straightway or angle 
flanged or socket welding ends—Stellite or 
Evalloy trim. 


Q Is the packing out of the highest 
temperature zone? 


te Edward blow-off valves have only one set of 
packing, for the stem is the only working part 
that needs to be packed. Packing is above a 
condensate cooling chamber, removed from 
highest line temperatures. 


Do the valves have backseats, so Q. Are parts of both blow-off valves interchangeable? 
Edward answers “tyes”. And with fewer working parts Edward 
service? 
blow-off valves need less maintenance. If part replacement is 
ih With Edward, the answer is “yes”. necessary, repairs are easier and less expensive with Edward. 


Can leakage start through bonnet 


© misalignment? Q. Can the seat and disk bind together? 


Not with Edward blow-off valves. The Edward Not Edward, because the disk lifts off the seat on operating 

an one-piece bonnet has no yoke posts to permit instead of grinding against it. There is no sleeve to gall against 
distortion, the seat, 

. Edward built the first steel blow-off 


valves. Installation records in Amer- 


Edward Valves, inc. 


valves are better designed for year- 


Subsidiary of ROCKWELL MANUFACTURING COMPANY in, year-out service with low mainte- 
ies Anoth Product valve catalog, No. 12-D. 

EAST CHICAGO, INDIANA 
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EQUIPMENT NEWS 


Begins on page 176 


Hydraulically-Driven Stoker 
1O7L + Fluid-Ram single retort underfeed 
stoker is hydraulically driven and con- 
trolled. Unit provides unobstructed access 
to fire, sifting and ashpit doors: Hydraulic 
fuel feed control offers an infinite range 
of fuel regulation, making the unit suitable 
for automatic combustion control where 
wide load range operation is desired. Bul- 
letin SB-47. 

Erie City lron Works, Erie, Pa. 


Silicone-Coated Glass Cloth 
1072 * New mechanical grade E-959, sili- 
cone-tubber-coated glass cloth has excellent 
tensile strength and surface hardness. Film 
hardness is said to be 3 to 4 times as great 
as previous rubber coatings. Tensile 
strength on specimens .015 in. thick is 350 
Ib per inch of width. Moisture absorption 
is low, and dry heat resistance is high. 
Manufacturer claims gaskets made of the 
material will not rot, soften or decompose. 
Mica Insulator Co, Scenectady 1, N. Y. 


In the unique EVERLASTING Valve, the 
disc never leaves the seat, even when the 
valve is full open. The disc moves across 
the sealing surface with a rotating motion, 
thus regrinding one to the other. 

Therefore, this self-grinding movement 
of the disc across the sealing faces, each 
time the valve is operated, continuously 
polishes the sealing faces, with the result 
that the seal actually improves with use. 

This feature, coupled with the fact that 
the EVERLASTING Valve is quick-act- 
ing, easy to operate, and drop-tight, makes 
it the ideal valve for many services. 

For more than 40 years, the simple, 
sturdy construction and ingenious me- 
chanical principles of the EVERLAST- 
ING Valve have built up an enviable 
reputation for dependable trouble-free 
operation, long service life, and low 
maintenance expense. 

These valves are widely used through- 
out industry, and are in particular demand 
wherever quick and easy operation, leak- 


For more data on these items, use post cards 
p 185. Identify your request with item number. 


Conduit Straps 


1073 + New line of malleable iron straps 
is said to have greater strength, less 
weight and improved support. The design 
provides a uniform series of one-hole straps 
for rigid conduit % to 6 in. diameter, and 
for EMT, 4 to 2 in. Weight savings range 
from 7 to 24%, width reductions to 25% 
over company’s older designs. 

Thomas & Betts Co, 2838 Butler. 

Elizabeth, New Jersey 


Electronic Recorder 


1074 + New recorder is available in both 
potentiometer, pyrometer and _ resistance 
thermometer bridge types. Instrument is 
suitable for many different temperature 
ranges from —100 to +. 3000 F, manufac- 
turer states. It is also claimed to be suitable 
for recording humidity, solution conductiv- 
ity, speed, pH, de current or voltage, power, 


proof closure, and thorough reliability Sectional view strain, or other measurements that can be 
are important when handling fluids such through standard — to a change in resistance or de 
as steam, water, oil, acids, alkalies, process Everlasting Valve millivoltage. 


Instrument records on a 12 in. circular 
chart, and pointer is visible at 50 ft. 
Thermo Electric Co, Inc, Fair Lawn, 


liquids, air, etc. 
EVERLASTING Valves are made in a 


range of sizes for various pressures, and WRIT New Jersey 

are available in a variety of operating E Fo | . 

arrangements for greatest convenience in t BULLET 

the individual installation. | 1075 + Improved E6010 electrode Airco 


78E, is said to offer depe penetration with- 

out undercutting, a minimum of spatter, and 

EVERLASTING VALVE CO., 49 Fisk Street, Jersey City 5, N. J. uniform weld deposits without fingernailing. 
The 78E is recommended for fabricating 
mild steel plate and rolled sections or cast- 


. ings, fired and unfired pressure vessels, 
Ta ves structural frames, pipe lines and all classes 
of marine work. “Pocket Guide to Elec- 


TRADE MARK “EVERLASTING REG. (U.S. PAT. OFF. 


trodes” available on request to company. 
Air Reduction Sales Co, 60 E 42nd St, 
FOR EVERLASTING PROTECTION | New York 17, N. Y. 


€v373 
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curious 


Furnace Operators! A little curiosity about this 
amazing FREE service can pay big dividends. It's the 


Cities Service Heat Prover... “not an instrument you 


buy, but a service we supply!” This unique instrument 
offers rapid, continuous sampling . . . simultaneous 
reading and direct measurement of oxygen and 
combustibles ...and easy portability. We maintain 


the Heat Prover free of charge! It's not a curious 
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fact that so many furnace operations have been 
bettered with the Heat Prover. Find out how and 
why the Heat Prover can increase furnace produc- 
tivity for you. Call or write your nearest Cities 
Service Office or write Cities Service Oil Company, 
Dept. J 16, Sixty Wall Tower, New York City 5, N.Y. 


CITIES SERVICE 


QUALITY PETROLEUM PRODUCTS 
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More EQUIPMENT NEWS 


Begins on page 176 


Recording Oscillograph 
1076 + Seven-element automatic  oscillo- 
graph, Type PM-13, records power system 
disturbances and photographically records 
preselected magnitudes, wave shapes and 
phase relations. 

The unit has seven permanent magnetic, 
fluid-damped galvanometers with a separate 
shunt and resistor unit for adapting them 
to current or voltage measurements, 

Unit can be started automatically by 
overcurrent in 14 cycle, and stopped after 
a predetermined interval or after the fault 
has cleared, manufacturer states. The data 
permits engineer to visualize system behav- 
ior under fault conditions, sequence in- 
volved in clearing the faults, and the time 
required to re-establish steady-state condi- 
tions. Bulletin GEC-396. 

General Electric Co, Schenectady 5, 
New York 


Sulfur Recorder 
1077 + Titrilog quantitatively records sul- 
fur compounds like hydrogen sulfide, sulfur 
dioxide, ete in concentrations as low as 
0.1 ppm or 0.005 grains per 100 cubic ft, 
manufacturer states. Certain compounds of 
specific interest may be separately’ de- 
termined. 

The unit records concentration of sulfur 
compounds in gas streams or atmosphere, 
may be used for air pollution control, or, in 
the natural gas industry, for evaluating and 
treating natural gases to remove hydrogen 
sulfide, and in odorization practices. 

A Murray 1,000 KW Turbo- Two models available: portable, model 
Generator providing uninter- | 26-103; and cabinet, model 26-102. Bul- 


letin CEC 1810B. 
rupted service at the Traer, 
lowa, Municipal Light & Power Consolidated Engineering Corp, 300 N 


Sierra Madre Villa, Pasadena 15, Calif. 
Plant. 


Insulating Varnish 
1078 + GE 9615 insulating varnish is said 
to be suitable as a tough, flexible insulation 
on coils operating continuously at 150 C and 
for short periods at 175 C. Manufacturer 
@A typical, modern, small public utility is the Municipal Light and claims it bonds well to electrical compon- 
ents, Mylar and silicone-glass insulations. 
The new varnish was developed for heavy- 
and electric power to the community and surrounding countryside. —‘"'¥_cleetrical equipment with insulation 
temperature requirements greater than 
The Murray turbo-generator pictured above carries the full electrical = Class A. Itt is also suggested as the binder 
for cotton or glass served wire and as a fin- 
load of the plant and supplies the steam for heating by automatic ish coat over conventional Class H insula- 
tion to improve the bond, facilitate cleaning 
and provide additional moisture protection. 
Varnish has a dielectric strength of 1200 

v per mil wet, 2200 v per mil dry. 
The simplified design and rugged construction of this and all MURRAY Co. Mate 

turbines particulariy adapt them to this or any other drive where long rials Dept, Pittsfield, Mass. 


Power Plant at Traer, lowa. This plant supplies water, steom heat 


extraction at 10% gauge pressure. 


life, reliability and low operating costs are a must. Printed Acetate Drawings 
1079 + Acetate sheeis printed with stand- 
ard notes, revision boxes, bills of material, 


standard wiring diagrams, ete, save hand 

IRON WORKS COMPANY lettering and repetitive drawing. Draftsman 
applies the sheets, known as Stanpats, to the 

rear of tracing, by merely pressing them 

| into place. Transparent adhesive locks to 

B U RLINGTO N, IOWA | the tracing by bonding to the paper or cloth 


fibers. 
Builders of Steam Power Equipment for Three Quarters of a Century Stanpat, Whitestone, New York 
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Oh, I see 


OIC VALVES at work in the power plant at Ford Motor Company. 


THE CLEVELAND PLANT of the Ford Motor 
Company, showing the engine plant, foundry 
and power plant. 


... theyre 


our valves at FORD 


Ford cars are an example of true manufacturing efficiency. Ford buys 
only that equipment which can be relied upon to maintain or in- 
crease such efficiency. 

OIC’s Long Line of valves meets Ford’s exacting specifications. 
They're used here on basic facilities and main piping systems for 
water, steam and air. Because they’re precisely engineered for long, 
trouble-free service, OIC Valv?s can help you achieve maximum effi- 
ciency in control of flow. Write for catalog information or engineer- 
ing essistance in selecting and applying valves. 


THE OHIO INJECTOR COMPANY ¢ WADSWORTH, OHIO 


FOUNDED 1883 


ALVE S FORGED & CAST STEEL, IRON & BRONZE, 
LUBRICATED PLUG VALVES 


POWER * OCTOBER 1953 


fea 
ae 
ir 4 / Set 
e 
u Sir. g 
: 
4 
>.) 
235 
4 Net 
ee 


How Much 


$5,000 


Would Cost You... 


This 
Your TURBINE 


@ Replacement of turbines is costly ... even in the case of minor repairs, 
labor, parts and downtime costs soon mount up. To go under the assumption 
that the installation of superheaters in a boiler eliminates the need for 
purifier protection is dangerous. Particularly during startup and periods 
of faulty boiler operation such as occurred above, all turbines should 
have Hi-eF Purifier protection. These high efficiency units assure you of 
the delivery of cleaner, drier steam of better than 99.95 % quality. 


_ Write, wire or phone today for information on protecting your steam- 
using equipment and boilers with Hi-eF Purifier. 


aK, WATCHDOGS OF STEAM * AIR * GAS * VAPOR 
¥en t Pipelines and Equipment 


THE V.D. ANDERSON company 


1934 W. 96th Street - Cleveland 2, Ohio 
Please send information on the follow re types of purifiers: 


Line Type Internal Receiver 
Address 


BY THE MAKERS OF SUPER-SILVERTOP STEAM TRAPS 


More PLANT PROBLEMS 


tinued from page 154 


HOLES or thin spots in fuel bed cause 
HS’s trouble. Coal segregation or 
clinker formation on side walls leads 
to thin spois. Clinkers sweep incoming 
coal away from the ledge plates, leav- 
ing a bare or thin spot in the grate. 

Cold air entering the furnace through 
these holes cools the hotter furnace 
gases, setting up vibrations of sufficient 
frequency to be audible. This is the 
source of the low-pitched drumming 
sound HS hears. Closing boiler damper 
changes the air flow. This, in turn, 
changes the frequency of vibration, and 
the noise stops. 

To overcome these difficulties: (1) 
Keep size consist of coal reasonably 
constant. (2) Reduce maximum size 
of coal to 1 or 34 in. (3) Carry a 
thicker fuel bed. Incidentally, I doubt 
if the vibration is serious, but it is an- 
noying and affects the operators’ peace 
of mind. 

E D Benton 

Ohio Coal Association, Cleveland, 

Ohio 


UNSTABLE IGNITION, a common prob- 
lem with chain-grate stokers, causes this 
trouble. Look for improper coal dis- 
tribution or unequal thickness of the 
fuel bed. Another cause may be insuf- 
ficient air for combustion if the air 
reaching this boiler is the “remainder” 
after the other three units are supplied. 

Check the coal feeder to see that it 
distributes the fuel evenly. HS may find 
it helpful to increase duct size so more 
air will flow to this boiler. Also, the 
arch may be moved farther from the 
front of the unit. This will increase the 
furnace volume to give more efficient 
combustion. 

A J Breucetmans New York, N.Y. 


UNEQUAL water circulation may cause 
this vibration. Steam pockets within the 
tubes lead to violent water turbulence. 
Radiant-heat transfer to the tubes is 
uneven when water circulation is poor. 
HS can get improved circulation by 
turbining, flushing and washing all 
tubes. Wash drums, too: 


LN Kine Himrod, N.Y. 


CHECK atmospheric data every time 
boiler vibrates. Record wind direction, 
velocity, barometric pressure and temp- 
erature. HS may find some correlation 
between weather conditions and boiler 
vibration. Then change breeching and 
uptakes to cure the trouble. 


A M PaALMer Brooklyn, N.Y. 


CHECK DRAFT over the fire to see if 
sufficient air is reaching the fuel. 
Grorce AvANT Wilmington, N.C. 
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Cleaver-Brooks test-pit team mak- 
ing final inspection of latest self- 
contained boiler before shipment. 


HIGH SCORES. On and on-job tests guarantee 
greatest return from boiler investment 


When test pilots give the familiar 
“O.K.” — that’s the sign of proven 
performance. It’s the same with boil- 
ers in the Cleaver-Brooks plant. Only 
after accurate, thorough inspection 
and testing under actual operating 
conditions do boilers get the final 
“O.K.” from experienced test engi- 
neers. That’s why you get guaranteed 
80% efficiency from your Cleaver- 
Brooks boiler. 

A record of this test is available 
to every buyer on request. In fact, 
you as a buyer, consultant, or con- 
tractor are invited to witness the 
actual test on your Cleaver-Brooks 
boiler before shipment. 


And further, Cleaver-Brooks boil- 
ers are placed in operation at the 
job site by factory service engineers 
who check installation, train your op- 
erators and make complete and de- 
tailed field tests. 

So, when you buy a boiler, insist 
on factory tests as well as field service 
tests by qualified engineers. 
There is no better way of insur- 
ing yourself of the very best 
value money can buy and the 
greatest return from your boiler 


Available for oil, 
gas and combi- 
nation oil/gas 
firing. 


investment. Look to Cleaver-Brooks, 
the leader in the “Packaged” Boiler 
field for two decades. Write today 
for latest Catalog AD-100., 


CLEAVER-BROOKS COMPANY 
Dept. L, 301 FE. Keefe Ave. 
Milwaukee 12, Wisconsin, U.S.A. 


Cleaver 


Originators of the 
Self-Contained Boiler 


BOILERS — STEAM OR HOT WATER — FOR HEATING AND PROCESSING IN SIZES FROM 15 TO 500 HP, 15 FO 250 PSI 
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COMBINATION for 
HIGH-CAPACITY 
DEIONIZATION 


(Cation Exch 


Tue use of Nalcite HCR and Nalcite SAR for complete, 
high-capacity deionization of water and process liquids 
has frequently proved a great time- and money-saving 
advantage over other deionization methods and materials. 
Best way to judge whether these modern chemical tools 
can be useful to you is to get full technical data as 
described below, and decide for yourself. Write today 
for your copies of Bulletins 57 and 58. 


TECHNICAL BULLETINS on Nalcite HCR and 
Nalcite SAR give complete physical and 
chemical characteristics along with operation 
and performance data. Ask for Bulletin 57 
(Nalcite SAR) and Bulletin 58 (Nalcite HCR). 
No obligation. 


NATIONAL ALUMINATE CORPORATION 
6222 West 66th Place e Chicago 38, Illinois 
In Canada: Alchem Limited, Burlington, Ontario 


PRODUCTS 


MARMADUKE 


Continued from page 164 


the two hour test heat-run, she really 
acted up. At half load, she showed a 
terrific hunt in the governor. The load 
was furnished by a salt water rheostat 
as a phantom load, which gave a unity 
power factor. So naturally there could 
be no problem of inductance. 

“The large contracting firm had sent 
over a bright young electrical engineer 
as test electrician, but after a few days 
he threw in the sponge. The contractor 
then called in the turbine manufacturer, 
who sent out two of their governor 
specialists. Those two birds checked 
their equipment for a couple of days, 
then gave up, blaming the electrical end. 

“By this time the sugar mill super- 
intendent had blown a gasket or two, 
because he had been promised those 
turbines days ago. So the contractor 
sent over another of his high powered 
trouble shooters. 

“For two days, eight hours a day, this 
book engineer tried everything. But 
soon as he put the load on No. 2, that 
governor went into a wild hunt, as be- 
fore—first wide open, then shut off, 
then wide open again. She kept that 
up each time until the overspeed trip 
let go. During this time every meter on 
the switchboard was in a wild swing. 

“By now the big shots from the sugar 
mill were in the plant raising hell with 
the contractor. That was when I walked 
in and sat down to take it all in. The 
contractor just stood there, shaking his 
head while his expert was running 
around in circles, trying first one thing 
then another. And No. 2 whined all the 
while like a heartbroken banshee. 

“During this time I had kept my main- 
stop closed for almost an hour, and the 
stored up pressure was about to blow 
my safeties. So I navigated over to 
the fog-bound group and let go a blast. 

“*Look here, I started, trying to be 
as diplomatic as I could. ‘When it 
comes to electricity, you guys wouldn't 
make a pimple on the stern end of a 
third class electrician!’ 

“*Who in hell are you and who asked 
you for advice.’ yelled the contractor, 
getting his voltage up and arcing at the 
mouth. 

“*Hello, Marmaduke,’ says Jim Gil- 
lispi, surprised to see me. He slapped 
me on the back and announced to the 
startled men, “Gentlemen, this is Mr. 
Surfaceblow, my old shipmate and the 
best marine chief engineer I’ve ever 
had the pleasure to sail with—and I’ve 
sailed with a lot of them. 

““The trouble with you knuckle- 
heads,’ I cut in real politely, ‘is that 
you're bailing out a sinking ship in- 
stead of plugging up the leak. I'll bet 
a month’s pay against a pound of ex- 
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DISTRICT OFFICES 


pliable, suitable fer any packing purpose on temperatures up to 500° F. 
BUFFALO, N. Y. NEW ORLEANS, LA. It contains no graphite and is lubricated with a high temperature white 
CINCINNATI, OHIO NEW YORK, N. Y. 
CHICAGO, IIL. PHILADELPHIA, PA. lubricant, making it adaptable to any food-handling apparatus. 
CLEVELAND, OHIO PITTSBURGH, PA. 
DAYTON, OHIO —- SAN FRANCISCO, CAL. Ankorite 909 comes in ring and coil form and is ideal for packing 
ak eee cam om against gasoline and other hydrocarbon solvents, on stainless steel parts, 
INDIANAPOLIS, IND. ST. LOUIS, MO. and food-handling machinery. 
LOS ANGELES, CAL. TOLEDO, OHIO 

WILMINGTON, CAL. 


Ankorite 909 is a square braided asbestos packing, extremely soft and 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 
FACTORIES: MANHEIM, PA. ELKHART, IND. MONTREAL, CAN. 


FIBROUS AND METALLIC PACKINGS FOR EVERY INDUSTRIAL PURPOSE 


TEMPERATURES UP TO 500° F. 
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Solve Sludge Problem 
with Nicholson’‘s 


ew AIR TRAPS 


Three types; pressures to 1500 
Ibs. These weight-operated traps 
also for steam. 


With the introduction of an ex- 
clusive new oil-eliminating feature, 
Nicholson air traps now enable 
you to enjoy the advantages of 
the positive intermittent action of 
a float-operated air trap without 
the common problem of oil con- 
gealing on the mechanism and 
impeding or stopping its action. 
Other features of Nicholson air 
traps: 


CATALOG 


1) No air-wasting vent, such as 
is in all inverted bucket traps. 


2) Positive water seal of valve. 


3) Large orifice keeps valve clean, 


preventing blow-through. 125 Oregon St., Wilkes-Barre, Pa. 


NICHOLSON 


TRAPS -VALVES - FLOATS 


 MARMADUKE 


WORKS CO 
TITUSVILLE, PA. 


"Standard of the 
Industry” FOR EFFICIENT 
STEAM GENERATION 


Schools and institutions 
demanding low cost boiler 
ooeration with maximum 
steam output are ar; important 
part of the long list of Titus- 
ville 3-Drum Water Tube 
Boiler users in many different 
fields. May we consult on your 
coming needs? 


Stote Teachers College, Edinboro, Pa. 


Two Titusville TDL Boilers, 160 Ib., pneumatic spreader 
stokers. Contractor: Dravo Corporation, Pittsburgh, Po. 


“THE TITUSVILLE IRON WORKS COMPANY 


Continued from page 164 


haust steam that I can have that gen- 

erator straightened out by lunch time.’ 

“ ‘Where did you study electricity and 
what kind of engineering degree do you 
hold?’ came back the contractor in de- 
fense. | 

“*Never mind about the book stuff, 
I answered. ‘If it’s a slide rule engineer 
you want, you already have one in your 
expert. But just to satisfy you, I can 
pump one of those things as well as the 
next guy.’ With that I yanked a slide 
rule out of the superintendent’s shirt 
pocket and started to give it merry 
hell. 

““OK,” yells the contractor sud- 
denly. “Straighten her out and I'll make 
it worth your while.” 

“I hung up my coat in Jim’s office, 
rolled up my sleeves and went into high 
gear. Those guys were skeptical, and 
they kept a weather eye on every move 
I made. 

“First I watched the gland seal steam. 
I had noticed that it bounced from zero 
to 20 psi at a full steam head on a 27- 
in. vacuum. That convinced me that it 
was a load problem. 

“The turbine was doing all she was 
built for and more, but she had no con- 
trol. I checked and found the water 
stable in the rheostat. Next I opened 
the voltage regulator. She was hunting, 
just as badly as the governor. 

“I took the load off the generator 
while she was still up to speed. Then 
everything settled down to a steady fre- 
quency of 60 cycles. I shut the unit 
down and checked all electrical con- 
nections from the de field right back 
through the field rheostat to the voltage 
regulator and exciter. But they were 
just as true and correct as the steam and 
vacuum. So I knew I'd have to look 
elsewhere for the answer. 

“By this time I wondered if I hadn’t 
stuck my bowsprit out a little too far 
by tackling this job. But I moved to 
the exciter. It had been putting out 
normal voltage and current, but I 
checked her field residual magnetism 
anyway. And there was the trouble. 
The field residual magnetism was re- 
versed. 

“After some tracking down, I found 
the reversal had been caused by a shop 
test before the exciter was delivered 
back to the plant. That would—and 
did—treverse the exciter voltmeter and 
ammeter. I also learned that Jim’s elec- 
trician found that trouble first and cor- 
rected it by reversing the meter leads. 
Only trouble was that he kept his mouth 
shut without telling the contractor. 

“So of course meters gave correct 
readings. but polarity ,to voltage regula- 
tor was still reversed. That of course 
put a reversed polarity into the damping 
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PENFLEX TUBING 
ISOLATES VIBRATION ON AIR 
COMPRESSOR LINES...PUTS PUR-R-R IN AIR POWER 


The “pound” and roar of eleven compressors is no longer trans- 
mitted along all of the air lines and throughout the surrounding 
building. Penflex Flexible Metallic Tubing has been installed on 
the exhaust and supply lines of the air compressors. 

Penflex four-wall interlocked tubing is as tight as a pipe, but 
flexible. Its flexible durability allows the vibration to be “‘soaked up” 
in its many interlocking sections. Its toughness assures longer serv- 
ice under all operating conditions. 

In the power field—on diesel exhausts and air intakes . . . fuel oil 
and starting lines . . . lubricating oil and water circulating lines... 
compressed air lines . . . and many other places where tubing is 
used—you'll find Penflex engineers ready and eager to help you 
solve your toughest tubing problems. Write today for your new 
fact book on flexible tubing. 


Pennsylvania Flexible Metallic Tubing Company, Inc., 7237 Powers Lane, Phila. 42, Pa. 
Branch Sales Offices: Boston* New York* Chicago* Houston* Cleveland * Los Angeles 


HEART OF INDUSTRY’S LIFE LINES 


241 
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For a Supersonic 


WIND TUNNEL 


@ New and improved, this NIAGARA METHOD that effectively dries 
outdoor air for a wind tunnel used for testing at supersonic speed, can be 
trusted to give you the best air conditions for your purpose: 


= to dry your materials or products 
= to prevent condensation or moisture damage 
© to protect your moisture-sensitive processes 


*to give you an atmosphere in which your product 
can be packaged or stored safely. 


* to give you exactly the right atmospheric conditions 
for testing materials 


*to put “fresh air’ back into your air conditioning, 
increasing its capacity and effectiveness 


The Niagara “fresh air” Method removes the excess moisture: from out- 
door air by contact with an absorbent liquid in a spray chamber. The liquid 
contact temperature and the absorbent concentration, both controlled ther- 
mostatically, determine the amount of moisture in the conditioned air. 
Heating or cooling the air is a separate function. Therefore, you can easily 
and inexpensively have a precisely controlled condition without the use of 
moisture sensitive instruments. 


The Niagara Absorbent Spray Method is noted for solving the really 
difficult problems of air conditioning. Write for complete information. 


NIAGARA BLOWER COMPANY 


Over 35 Years’ Service in Industrial Air Engineering 


Dept. P, 405 Lexington Ave. New York 17,N.Y. 
Field Engineers in Principal Cities of U. §. and Canada 


MARMADUKE 
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transformer of the voltage regulator, 
and caused a hunt instead of damping. 
So reduced voltage to over voltage had 
caused the load to fluctuate. And that 
brave little governor was trying to stay 
abreast of it all. It was a plain battle 
of the voltage regulator against the 
governor. 

“Thirty minutes after I started, the 
generator was on the line. And she 
passed her test without a hitch. The 
contractor slipped me a check that paid 
for some high living during that sea- 
man’s strike. And he offered me a 
trouble-shooter’s job anytime I got 
caught up with my social obligations 
with the fair sex in the many ports 
around the world.” S.M.E. 


Rubber-jacketed electric power cable for 
Arctic use has been developed by the Engi- 
neer Research and Development Labora- 
tories, Fort Belvoir, Virginia. The new cable, 
also adaptable to tropic conditions, remains 
flexible at temperatures as low as —65 F. 

Unlike standard cables which act like 
springs when frozen, it can be uncoiled 
without snapping and it does not become 
brittle or stiff at low temperatures. Known 
as GR-S 1023, the cable is composed of 87 
parts butadiene and 13 parts styrene com- 
bined at 122 F. 

Research is continuing to obtain improved 
electrical, physical, chemical and all-weath- 
er properties of new cables. The goal is a 
cable that will combine all-weather charac- 
teristics with additional resistance to ozone 
and oil. 


Britain’s first gas-turbine electricity gen- 
erator for supplying power to the national 
grid has been attracting many overseas ex- 
perts during the last six months. The unit, 
installed at Trafford Power station near 
Manchester, has been running satisfactorily 
without major modifications. However, it 
was stripped down recently to correct a 
number of faults caused by uneven expan- 
sion of metals exposed to the very high 
temperatures. 

Tests are to begin shortly using a grade 
of fuel cheaper than the aviation-type kero- 
sene burned for initial running tests. Me- 
dium-grade bunker oil will be used first and 
quality will be reduced until the cheapest 
fuel for satisfactory running is found. Fur- 
ther tests will determine minimum time 
required to run cold set up to full load. So 
far this has taken an hour but this time is 
expected to be cut to ten minutes in the 
near future. 


Caterpillar Tractor Co is planning con- 
struction of a new plant for producing motor 
graders and industrial wheel tractors. Al- 
though location is undetermined, the new 
plant will occupy 700,000 sq ft and will be 
completed by 1956. This expansion will per- 
mit a broadened crawier tractor and diesel 
engine program at the Peoria plant, : 
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Any product of quality should be depend- 
able when ordinary products fail. Sudden 
pressure fluctuations, dirt, scale and 
viscous matter prove ‘fatal’ to ordinary 
pressure reducing valves. 
The CASH STANDARD TYPE 1000 
VALVE however, is designed to operate 
with complete dependability under the 
most difficult and unusual circumstances. Many of these units have been 
in service over 10 years and have never been taken “out of the line.” 
Truly an EXTRAORDINARY achievement of quality and 
design excellence. 


INSTALL CASH STANDARD ‘‘TYPE 1000" VALVES 


CASH STANDARD DECATUR, ILLINOIS 
A.W. CASH COMPANY 


a 

- 
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There's no limit to 


for a 


DIESEL! 


... they’re built better 
to last longer 


No “9 to 5” routine for Nordberg “4FS” 
series Diesel engines... they're built 
to stay on the job around the clock— 
day in and day out. Using sturdy, heavy 
duty construction throughout, these 
conservatively rated units are your best 
buy for the toughest kind of power 
jobs . . . in construction, oil field, 
irrigation, power plants, marine serv- 
ice and scores of other power require- 
ments. 

Built in 1, 2 and 3-cylinder models, 
these reliable, low cost Nordberg 
Diesels are available as power units 
in sizes from 10 to 45 hp; as generator 
sets from 6 to 30 kw; and as pumping 
units in capacities from 200 to 3,000 
gpm at 15 to 240 ft. total head. 

And remember—Nordberg Diesels 
are backed by over 60 years’ experience 
in the design and construction of heavy 
duty machinery for the world’s indus- 
tries. Clip the coupon for full details. 


NORDBERG MFG. CO., Milwaukee, Wis. 


NORDBERG 


BUILDERS OF AMERICA'S LARGEST 
LINE OF HEAVY-DUTY DIESELS 


--MAIL THIS COUPON TODAY .-- 
Nordberg Mfg. Co., Milwaukee, Wisconsin 


Send catalog covering Nordberg Type 4FS 
Diesels. | am interested in a unit for the 
following service: PM 


Your 
Company Name___ 


Address. 


© 4-153 


ee 
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“WORKING HOURS" 


More TECHNICAL BRIEFS 
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scale air-flow model was 
| built and the flow problem was analyzed. 
Various means for making the air-flow 
stable and uniform were developed and 
tried. It was found that a set of four 
perforated plates, each with 40 percent 
through area for passage of the air and 
suitably arranged at the model inlet, 
provided a stable and even air flow. 


\ large 


formance improved to the required de- 
gree. APCA Paper. No number. 
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Dust Emissions from Small Spreader- 
Stoker-Fired Boilers. By E J Boer, Bi- 


terfield, Pocahontas Fuel Co. 

The increased emphasis on the need 
for reducing air pollution from all 
sources has raised a greater interest in 
the problem of collecting fly ash and 
cinders from coal-fired boilers—particu- 
larly in those plants where spreader 
stokers are used. 

Tests were conducted on four small 
spreader-stoker-fired plants to deter- 
mine dust emissions at the boiler outlet 
under various test conditions. The re- 
sults indicate the dust emissions increase 
when (1) the proportion of extreme 
fines in the coal increases, (2) the rate 
of heat release increases, (3) the excess 
air increases, and (4) on-off controls 
are used in place of modulating controls. 
The results of these tests, reported as 
dust loadings at the boiler outlet, are 
helpful in selecting dust collectors that 
may be used to reduce the final stack 
emissions to conform with air-pollution- 


After these tests had been completed, 
data on emissions from two additional | 
plants were made available through the 
courtesy of Harry Ballman, Smoke Reg- | 
ulation Engineer of the City of Colum-* 
bus and of Joseph Breslove, Jr, of the 
Breslove Separator Company. Injmany 
respects these data verify the results of 
the earlier tests and are presented in 
conjunction with the results of the tests 
sponsored by Bituminous Coal Research, 
Inc. ASME Paper No. 53-S-26. 


Economic Factors of Atmospheric Cor- 
rosion vs Protection. By Clarence C 
Harvey, Ethyl Corp. 

Economic appraisal of atmospheric 
corrosion loss of metal demonstrates 
that, in most environments, painting is 
not justifiable solely from the protection 
standpoint. More economical protection 
can be provided by the use of an exter- | 
ior corrosion allowance. However, paint- 


ing is indicated to be justified when both | 


Such distributor plates were installed | 
in the precipitators in the field and per- 


tuminous Coal Research and C W Por- | 


control ordinances. 


GATE HOISTS 


8 MURCO Spillway Gate Hoists, 
125 ton capacity, installed by the 
Washington Water Power, Co., 
Cabinct Gorge Project, Clark Fork 
River, Idaho. 


Murray Gate Hoists are designed and built in a 
wide range of capacities from less than one ton to 
over one hundg-d tons . . . from the smallest hand 
operated Jargest motor operated gate hoist. 
In over 50 years of designing and buildi g gate 
hoists, we have developcd designs for many gate 
hoist problems. We may have designs and patterns 
to fit your special requirements. In planning gates 
or gate hoists, we suggest you write us before your 
over-all plans are complete . . . it may save time 
and money. We also build gate hoists to fit your $ 
plans and specifications. 


Write for complete information and 
Engineering Department recommendations 


Since 1883 
ISCONSIN 


WAUSAU 
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DREW ORGANIC U-14-L 


Conditioner and Stabilizer 


Antifoam, Sludge 


on with conventional 

4 tO: 

st carryover 

g to poiler 


> 
conjunct 
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from adherin 
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yent sludge 
1 surfaces 


a) 


b) Pre 
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c) Prevent deposit 


ection 
s in pre-boiler Ss 


Anything other than dry steam going over from the boiler may lead 
to difficulties in boiler water systems. Drew Boiler Water Treatment 
includes highly effective products such as Drew Organic U-14-L 

for prevention of carryover. 


A large food manufacturer in the mid-west was troubled with excessive 
carryover. Drew Organic U-14-L was recommended 

after a thorough analysis. It not only stopped the carryover, but also 
cleared up sludge adherence, which had long been a problem. 


To prevent or eliminate industrial water problems in your plant. 
you'll get results faster and more economically with this Drew program: 


1. Thorough study and analysis of the problem 

2. Use of effective organic and inorganic products 

3. Efficient methods of feeding products to the system 

4. Control of dosages by simplified plant testing 

5. Service by qualified field engineers 

6. Technical assistance by the Drew Technical Department 
Write for booklet 


“Drew Organics’’ 
and technical bulletins. 


Power Chemicals Diuision ‘a 
E.F. DREW & CO., INC. 
15 East 26th Street, New York 10, ~ DREW 
AJAX, ONTARIO PRODUCTS — 


SAN FRANCISCO CHICAGO PHILADELPHIA BOSTON DALLAS ASHEVILLE, N. C. 
Sewice throughout the United States, Canada and South rémenriea 
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The quickest way you can really 
discover what the new Goulds Fig. 
3405 centrifugal pump can do for 
you is to read the descriptive bulle- 
tin pictured above. 


Here are some hints of what you'll find: 

The quality of materials and 
extras of design that you have been 
able to get only by paying extra are 
stundard on this new pump: stuffing 
box bushings, stainless steel im- 
peller keys, Teflon water seal rings 
—to mention a few. 

The Fig. 3405 carries inter- 
changeability of parts far beyond 
anything we've been able to do be- 


To geta copy of Bulletin 721.6, 
get in touch with the nearest 
Goulds representative or just 
fillin the coupon, pin it to your 
letterhead and mail it to us 
at your convenience. 
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HORIZONTALLY SPLIT CASE 


STAGE DOUBLE SUCTION 


fore. Only three shaft and rotating 
parts assemblies (exclusive of im- 
pellers and wearing rings) provide 
for 19 pump sizes. 

This means real spare parts in- 
ventory savings for any plant that 
uses many pumps. It also means 
easy-to-make field changes to meet 
new requirements. 

We've come as close as modern 
design and materials allow to put- 
ting into this new pump what our 
industrial customers have told us 
they want. The 12-page illustrated 
bulletin tells you all about it. We'll 
be glad to send you a copy. 


GOULDS PUMPS, INC. 

| Dept. PO, Seneca Falls, N.Y. 

| Please send me 12-page information 
| Bulletin No. 721.6 on the new Fig. 3405 
| centrifugal pump. 


Name 
Company 
j Street 


| 
| 
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the decorative and protective functions 
are considered. For most large indus- 
tries the decorative function of paint 
plays a more important role in main- 
taining good employee and community 
relations than is recognized normally. 

Graphic analysis of long-term paint 
economics indicates that maintenance of 
coatings in their best condition usually 
costs less than allowing them to de- 
teriorate before repainting. On-site at- 
mospheric corrosion data and careful 
analyses of painting practices are rec- 
ommended as maintenance dollar savers. 

Atmospheric corrosion varies widely 
with specific environment. At Froding- 
ham, England, the corrosion of iron 
coupons was approximately 100 times as 
high as at Khartoum, Egypt. What were 
the factors responsible? First, we can 
say that moisture plays a very impor- 
tant role. The percentage of time iron 
or steel is wet by dew or rain is usually 
conceded to be one of the controlling 
factors. At Khartoum, where the rain- 
fall averages about 3 in. per year and 
where the relative humidity is about 30 
per cent, unprotected steel is said to 
retain a polish for as long as a year 
when exposed outdoors. This is under- 
standable, but most refineries are not 
located so favorably. 

The second—and probably the most 
significant—factor that controls atmos- 
pheric corrosion is air contamination. 
The effect of air-borne salt spray is 
demonstrated by the data for Kure 
Beach, N. C., and for Congella, South 
Africa. The effect of sulfur dioxide, 
carbon particles and other industrial 
and urban atmospheric contaminants is 
illustrated by the data for Pittsburgh, 
Pa., and for Shefheld and Frodingham, 
England. Atmospheric corrosion is 
highest in such environments. 

Third: Temperature has a small, al- 
though significant, effect on atmospheric 
corrosion. In arctic regions such as 
Abisco, Sweden, corrosion is slight. 


‘Even though relative humidity may be 


high at such locations, absolute humid- 
ity is low. This hinders corrosion. Also 
corrosion, like other chemical reactions, 
is slowed down by low temperatures. 
There are many other factors which 
influence atmospheric corrosion. Lar- 
rabee and others have pointed out that 
the precise composition of the metal is 
significant. API Paper, no number. 


Cooling Towers 


Deterioration of Redwood Cooling 
Towers. By Roy V Comeaux, Humble 
Oil and Refining Co. 

The mist eliminator section of a red- 
wood cooling tower failed at Humble’s 


POWER * OCTOBER 1953 


1 
9000 
| WW LINE of 9 
| 
4 
| 


PANELLIT is the 
largest builder of 
process control panels 


eee SPECIALIZED ENGINEERING. . 
combining instrumentation 
and process experience, 
PANELLIT provides sound 
and economical engi- 
neering as a part of 

their service. 


eee 


ADVANCED STANDARDS OF 

CONSTRUCTION . . . have dis- 

@e tinguished PANELLIT in every 

*$$. detail of structure, finish, 

$23, piping, terminal arrange- 

¢e¢eee ments and serviceable 

 dbehind-the-panel 
layouts. 


IONEERING CONCEPTS OF 
INSTRUMENTATION. . . the 
@ graphic control panel, mini- 
ature instrumentation, 
unitized annunciator. 
systems, s:anning 
and monitoring devices 
... all have been closely 
associated with PANELLIT. 


ORGANIZATIONAL FLEXIBILITY 
. .. Few process control panels 
are ever shipped without 
changes. When “change 
esece. orders” are received, 
PANELLIT moves 
eeee? quickly to carry them 
@ out... without confu- 
sion .. . without delay. 
Where others take weeks, 
PANELLIT takes hours. 
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oe THE ONE MAN PLAN ... makes 
ontte PANELLIT easy to work with. One 
@eeeeee project engineer stays with your 
job. There are no “pass along 
instructions” or “round about 


authority”. 


eee 
eee 
INFORMATION SYSTEMS... an advanced 
2226 PANELLIT concept of the control panel 
eeeeeee has resulted in better process 
esssaeese control. An information system 
eeeess. filters information for the 
333334) operator to know . . . and 
$$33°, presents it in a manner that 
he may act quickly and 
I instinctively. Write for 
complete information. 


INFORMATION SYSTEMS 


PANELLIT, INC., 6312 N. BROADWAY 
CHICAGO 40, ILLINOIS 


bones 
J 
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GASKETS or BOLT HOLES 
. .. it’s all the same to 
this handy, versatile tool 


You can seve many hours of precious time in 
an emergency with this valuable tool. The 
righ, gasket for any need can be cut quickly 
and economically, avoiding costly shut downs. 
Available auxiliary parts make it possible to 
cut bolt holes less than 2” in diameter. Thus 
with the ALLPAX GASKET CUTTER you have 
a tool that does a complete job, no other 
being necessary. 


FRED S. RENAULD & CO., Los AN 


ALLPAX also offers packings for all purposes . . . Valve Discs, 
Sheet Packing, Retainer Packing, Molded and Mandrel Cut Packing 
Rings, Packing Hooks; Packing in coil, ring or loose form and 


special packing is also available. 


Contact your nearest distribu- 
tor for your requirements. 


THE ALLPAX COMPANY INC. 
Mamaroneck Ave., Mamaroneck,N-Y. 
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Baytown refinery after only six years of 
service. The failure resulted primarily 
from attack by wood-destroying fungi. 
It was found that this attack was occur- 
ring in essentially all of the Baytown 
towers, and also that the continuously 
flooded members were undergoing di- 
rect attack by chemicals. Complete 
failures of cooling towers have occurred 
in 11 to 18 years; the average life of 
the fill or packing has been only 11.5 
years. Similar experience at other plants 
resulted in the initiation of a number of 
studies for the purpose of mitigating 
the problem. The available information 
is presented in this paper along with 
fundamental background material as a 
basis for the development af firm grec- 
ommendations for the design, operation, 
and maintenance of cooling towers. 

The factors which affect the rate of 
chemical attack are alkalinity, tempera- 
ture and severity of chlorination. The 
factors which affect the rate of fungal 
attack include air, water, food and tem- 
perature conditions. The two forms of 
attack are not entirely independent; 
both have been observed to predominate 
on the same wood members at different 
periods as conditions in the towers 
change. 


Directions for ordering papers on p 174 


The rate of lignin removal from wood 
members appears to increase as alkalin- 
ity increases, as would be expected. 
Rapid delignification has been observed 
where chlorination has not been con- 
trolled within close limits. It is normal 
for the upper level of cooling-tower 
packing. which is exposed to the hot 
water, to require replacement before the 
packing in the lower levels; this is to 
be expected on the basis that there is 
usually a twofold increase in the rate 
of reaction for an 18 F increase in tem- 
nerature. Minimum chemical attack can 
be expected when the pH is maintained 
below 7.5 and when chlorine require- 
ments are minimized by proper sanita- 
tion practices. 

Exposure of redwood to alkaline 
water also decreases its resistance to 
attack by fungi. Decay is negligible 
at wood temperatures above 105 F. 
When the wood members are saturated 
with water to the extent that air acces- 
sibility is limited, fungal attack is lim- 
ited to the surfaces and the rate of 
attack is less critical. If water and tem- 
perature conditions are in favorable 
ranges for rapid fungal attack and can- 
not be modified, the use of pressure- 
treated wood to replace the decayed 
wood is a possible solution to the prob- 
lem. The life of existing structures 
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Cloth Inserted Sheet Packing | 


INLET 4 


Split flunge construction with seat Ning 
retained in center without threuds. 


Inner Valve—Micro-Flute, Micro-Form or throtile plog type 
inner volve with solid stem connections, TYPE 36 


with REVERSE ACTING TOPWORKS 


Materials: Regularly furnished in carben sieel or 14-8 
stainless. Also available in bronze, Hestelloy and mone!; FISHER LEADS THE 
other alloys on request. nd INDUSTRY IN RESEARCH Os 
Standard ISA foce to face dimensions—flangad only. FOR BETTER 
Available with o direct or reverse arting diaphragm motor. 


FISHER GOVERNOR COMPANY > Marshalltown, lowa 
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Dart Unions are leakproof because they’re 
precision-machined toa true ball joint... 
then spherically ground for wide, true-bearing surfaces. 
If you want no leaks — you want Darts! 


QUICK FACTS 


e@ Extra wide bronze seats 
(Resist pitting and corrosion) 


e@ Heavy shoulders 
(Take severe wrenching in stride) 


@ Nut and Body Practically Indestructible 
(They’re air-refined, high test malleable iron) 


Sa 
See your supplier today. = = 
S 


DART UNION COMPANY 
Providence 5, Rhode Island 
The Fairbanks Co. — Distributors 
Boston NewYork Pittsburgh 


UNIONS 
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Vessel Construction 


might be extended by the application 
of antiseptic compounds to minimize 
fungal attack. API Paper, no number, 


Alternate Types of Vessel Construction 
—A Cost Comparison. By |. E. Boberg 
and W R Fickett, Chicago Bridge and 
Tron Co. 

This paper deals briefly with some of 
the economic aspects of pressure-vessel 
design as influenced by a consideration 
of graphitization at elevated tempera- 
tures. 

The occurrence of serious graphitiza- 
tion is not always predictable in ad- 
vance. In many operations the financial 
which results from an enforced 
shutdown is so tremendous that a rela- 
tively unpredictable risk cannot be jus- 
tified. As one operator remarked after 
the failure of an important vessel: “We 
could afford to build every such vessel 
of solid stainless, if by so doing we 
could avoid one shutdown.” 

That remark was figurative rather 
than literal, but it focuses attention 
on the trend toward the consideration 
of graphitization-resistant construction 
even at some increase in first cost. Such 
an increase might be insurance. 

To shed some light on the subject 
of first cost, it was suggested that it 
would be helpful to develop comparative 
information on several available alter- 
natives. The alternate types of con- 
struction were selected by the commit- 
tee in charge of this program, and the 
sole purpose of this paper is to evaluate 
them. Discussion of the merits of one 
alternative over another is left for the 
papers of a more technical nature. 

A first-cost investment in graphitiza- 
tion-resistant construction at some addi- 
tional expense might, within limits, be 
considered as insurance. This paper 
evaluates first cost, as it applies to plate 
construction, of ASTM A 285, A 201, 
and graphitization-resistant A 301 steel 
at operating temperatures of 900 F, 950 
F, and 1,000 F. Consideration is given 
to designs where internal insulation is 
employed—permitting design tempera- 
tures of not more than 650 F, as well 
as designs utilizing external insulation 
only and employing unit stresses pre- 
scribed for these elevated temperatures 
by API-ASME Code for the Design, 
Construction, Inspection, and Repair of 
Unfired Pressure Vessels for Petroleum 
Liquids and Gases. 

Stated assumptions have been made 
relating to the cost of insulations, stress 
relief and radiographing. It should be 


loss 
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“Indianapolis Power & Light Company’s 
large new White River plant uses 

Shell Alvania Grease 

on every one of these 

grease applications!” 


Check the multiple qualities@ 27 


of this remarkable lubricant 


Shell Alvania Grease is effecting 
important improvements in plant 
maintenance and purchasing prac- 
tice. In plant after plant, this one 
grease is replacing the many special 
purpose greases formerly used... 
for every grease application in 
the plant! 


Look at these advantages: 


1. Shell Alvania Grease flows 
freely in cold temperatures, yet will 


not run out of bearings under ex- 
cessive heat. 


2. Ideal for wet, humid applica- 
tions . . . it resists water emulsifi- 
cation. 

3. Shell Alvania Grease has ex- 
tremely high oxidation stability. 
4. You'll find that Shell Alvania 
Grease extends time between greas- 
ings . . . a substantial saving in 
labor and grease. 


5. Simple inventory .. . just the 
one grease to stock and apply. 
e 


The economy of handling just one grease 
instead of many is an established fact. 
Write for the new booklet on Shell 
Alvania Grease . . . to 

Industrial Lubricants, 

Shell Oil Company, 50 

West 50th Street, New 

York 20, N. Y.—or, 

100 Bush Street, San 

Francisco 6, Calif. 


SHELL ALVANIA GREASE 
The True (ndustria/ Grease 
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“More TECHNICAL BRIEFS You can’t beat 
TAYLOR 
Oil Pumpability for ACCURACY 


The Pumpability of Fuel Oils. By F Liquid color standards are 
Gill and R J Russell, Anglo-lranian Oil unconditionally guaran- 


Co, Ltd. teed against fading. 


Since the conclusion of World War 
I the demand for the gasoline and gas- for SPEED 
oil fractions of crude has increased more 
rapidly than the demand for residual! Simple 3 step method re- 
fuel oil. To meet this demand it has quires less than one minute 
been necessary to cut more deeply into to make reading 
the crude, to take more of the vacuum 


gas oil fraction into saleable gas oil for BOILER WATER 
and so to leave heavier residues for the a 
fuel oil market. The introduction of 


cracking, using as feedstock mainly the pH, PHOSPHATE 


wax distillate fractions of crude, has 
resulted not only in a considerable in- 

crease in the bitumen available but also DETERMINATIONS 
in the production of waxy residues for 
disposal in fuel oil blends. These fac- 

tors have resulted in a steady increase 

over the last 30 vears in the general 

level of the visco:ity of residual fuel oils 

and have also led to a relaxation in the 

stringency with which the low tempera- 

ture properties of fuels are controlled 

in specifications. This second effect has 

resulted largely from the non-availabil- 

ity of realistic testing procedures for an 
fuel oil pumpability. It is illustrated by ; q handle. Many slides can 
the gradual increase in the specification 
temperature for viscosity in successive 
British Admiralty fuel oil spec‘fivations. 


Crusher is prctured without hopper and sprocket 


guards. but «+ delivered complete. 


WRITE TODAY FOR CRUSHER BULLETIN P-3 


ented Crushing rollers. (Pat. 


equipped with Gundlach Pat- 
No. 2578540) 


All Gundlach Crushers are 


‘in the industry, the GUNDLACH Jao 


SEE YOUR DEALER...OR WRITE DIRECT 
FOR COMPLETE INFORMATION ABOUT 
THESE WIDELY USED COMPARATORS 


MATERIAL SIZE CAN 


as delivered over 85% usable stoker coal from an Illinois mine run 
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ONE MACHINE! 


Although a large number of fields in 
America and the Far East are very 
waxy in type, the production of these 
fields is normally consumed locally and 
so does not have any widespread im- 
pact on quality. In contrast, practically 
the entire crude production from the 
Middle East, which is of a relatively 
waxy type, is exported. The rising im- 
portance of the Middle East therefore 
has resulted in an increase in the 
amount of waxy fuel oils marketed in 
temperate climates where they may tend 
to gel at the normal winter ambient 
temperatures, 

The main emphasis must be on pump- 2nd other con 
ability as a property of the oil, although differens fields 
the overall handling of an oil in an in- Use it as a ref, 
stallation is a function of the installa- Containg 96 erence book! 
tion also. This of course has a parallel information— illus of valuable 
in terms of straightforward viscosity, as Scribes Taylor iim es 
with a “wax-free” oil; viscosity is a 
pure physical property of the oil quite 
independent of any installation or equip- | 
ment, but rate of flow involves installa- | Ww. A TAYLOR AND 
tion characteristics. “WWe Phe CO. 


(Continued on page 254) YORK RD. & STEVENSON LANE + BALTO.4, MD 


BE CHANGED WHILE 
MACHINE 1S RUNNING 


Crusher has 


and installation. Rugged 
combined with engineering proved inthe field makes 


designed to 


in ONE operation. Compact design 


structural supports 


stages in ene machine ond is 


= 
> 
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~ 
he 
° 


to STOKER COAL 
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LOWER V-BELT DRIVE COSTS . e « for several reasons . . . Straight sidewalls 


provide more grip, less slip, longer life. Every Condor V-Belt is destretched 


during manufacture, and the pulling section is micro-positioned where good 
engineering says it should be. This gives you a smooth running drive, saves 
downtime for belt take-ups. You get longer V-belt life ... MORE USE 
PER DOLLAR. Als> in special oil-, heat-, and static-resisting types . . . Get 
the engineering facts. Ask the R/M distributor for Bulletin 6868 . . . He'll 
tell you, too, how you get MORE USE PER DOLLAR with R/M hose, 
transmission and conveyor belts. 


MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Flot Belts V-Belts Conveyor Belts Hose Roll Covering Tank Lining Abrosive Wheels 


Other R/M products include: Industrial Rubber © Fan Belts * Radiator Hose * Brake Linings ¢ Broke Blocks © Clutch Facings 
Asbestos Textiles © Teflon Products * Packings * Sintered Metal Parts * Bowling Balls 
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duPont Teflon. 


UNITED 
STATES 
GASKET 
COMPANY 


World’s Most Popular Type 
Metal-Asbestos Gasket 


Spirally wound Type Gaskets deserve their popularity because 
they offer a built-in resiliency, for safe seals with lighter bolt- 
loads, that no other gasket type offers. 
Ajax Spiralwound Gaskets are made for all standard pipe 
flanges and for manholes, handholes and tube caps of all makes 
of stationary and marine boilers, waterwalls, economizers, and 
other boiler accessories. 


They are available in plated low-carbon steel or stainless with 
fillers of Canadian or blue African Asbestos or chemically inert 


Ask your Industrial Distributor or write— 


FABRICATORS OF “TEFLON” & “KEL-F" FOR THE 
CHEMICAL PROCESS & ELECTRONIC INDUSTRIES 


CAMDEN 1 NEW JERSEY 


Representatives in Principal 
Cities Throughout the World 


More TECHNICAL BRIEFS 


Begins on page 172 


What we require is a physical prop- 
erty of the oil which will define its 
pumpability independently of the in- 
stallation or measuring equipment, but 
a property we can apply, like viscosity, 
to any installation in order to derive the 
overall handling qualities. It is helpful 
to keep in mind the basic difference be- 
tween cooling (a) a wax-free and (b) 
a waxy oil. The former increases in 
viscosity in a known and simple man- 
ner as the temperature falls; but it 
remains a true liquid (i.e. it will flow 
under a pressure difference, however 
small). The waxy oil behaves in the 
same way until some temperature is 
reached below which the “viscosity” in- 
crease is not according to a simple law: 
the viscosity has become anomalous, and 
at some lower temperature the oil may 
cease to behave as a true liquid because 
it is able to resist the application of a 
pressure difference. This state is indi- 
cated of course by the ordinary “pour 
point’; but for various reasons dis- 
cussed, pour point cannot be regarded 
as any more than a probable indication 
of the pumpability of the oil. It is there- 
fore necessary to choose some more suit- 
able property of the oil, to define it, to 
lay down a method for measuring it 
which will be independent of the meas- 
uring apparatus, and to examine its cor- 
relation with large scale behavior. This 
the authors attempt to do. API Paper, 
no number. 
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Circular concrete linings, 3-ft thick, will 
reduce the final diameter to 45 ft. These 
linings will require nearly a million 
cubic yards of concrete—more than 
enough to build a sidewalk from Boston 
to San Francisco. 

Tunnel construction falls under two 
contracts: (1) B Perini & Sons, Ine. 
Walsh Construction Co and Canadian- 
American Contractors (2) Rayner-At- 
las, Ltd. Blaw-Knox Co of Pittsburgh 
will supply the steel forms used for 
concrete setting. 

On the average. one-fifth of the total 
flow of Niagara will pass through these 
tunnels. This amounts to 26-billion gal- 
lons of water daily—enough to meet 
the home needs of from 14 to 1%4-billion 
people. 

A U. S.-Canadian treaty, ratified Oct 
10, 1950, makes water available for the 
power station. This treaty insures that 
at least 100,000-cfs of water must pass 
over the cataracts during the daytime 
hours of the mild-weather months. At 
all other times enough water must be 
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Why is Demineralization being selected instead 
of Evaporators? 


When should we use three or four-bed rather 
than two-bed Demineralizers? Mixed Bed? 


Should we include a Decarbonator? 
How do you figure Demineralizer operating costs? 
Which lon Exchange material should we specify? 


This new Cochrane Handbook answers these and 
many similar questions and contains flow diagrams 
and other illustrations giving you the benefit of 
Cochrane pioneering in this rapidly growing 
field. Request a copy on your letterhead. 
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cochrane 


COrp. 3/08 N. 17th Street, Philadelphia 32, Pa. 


offices in 30 principal cities 

In Canada: Canadian General Electric Co., Ltd., Toronto 

In Mexico: Babcock & Wilcox de Mexico, S.A., Mexico City 

In Europe: Recuperation Thermique & Epuration, Paris 

In Cuba: Laurence E. Daniel, Inc., Havana 

In South America: Servicios Electricos, C.A. (S.E.C.A.) Caracas, Venezuela 
In Puerto Rico: F. A. Ortiz & Co., San Juan 5 
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by keeping 
condensers 
Oakite-clean! 


BTU’s fly up the stack when 
sludge and hard-water scale bog 
down condensers. 


Here’s how to stop this waste. 
Try Oakite’s proved method of 
maintaining condensers. Power- 
ful Oakite alkaline cleaner re- 
moves sludge .. . then use 
Oakite Compound No. 32 to 
dissolve lime scale—fast. Job is 
done in place, by circulating or 
soaking. No time-wasting dis- 
mantling of equipment. 


Results? Rated heat transfer re- 
stored with less downtime, less 
effort, at less cost. 


Get the facts free. Call your 
lo‘al Oakite Technical Service 
Representative. Or write for 
free, illustrated digest of 71 
Oakite maintenance cleaning 
procedures. No obligation. 
Oakite Products, Inc., 23 Rec- 
tor St., New York 6, N. Y. 


“Ning 


OAKITE 


suse 


Techaical Service Representatives Located in 
Priecipal Cities off United States end Canada 


| 
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reversed to permit at least 50,000-cfs | 


over the falls, weather permitting. 
Another provision requires remedial 
works in the Upper Niagara Rapids to 


| distribute the decreased flow more even- 


ly over the crestlines of both cataracts. 


| In this way, the agreement preserves 


the beauty of one of Nature’s wonders 
while permitting its full utilization. 


Coming Events 


Oct 19-23—American Society of Civil 
Engineers, annual meeting, Statler Hotel, 
New York City. For details write ASCE, 
33 W 39th St, New York 18, N. Y. 

Nov 2-6—American Institute of Elee- 
trical Engineers, fall general meeting, 
Muelebach Hotel, Kansas City, Mo. For 
details write AIEE, 33 W 39th St, New 
York 18, N. Y. 

Nov 18-20—Joint AIEE-IRE Confer- 
ence on Electronic Instrumentation in 
Nucleonics and Medicine, Hotel New 
Yorker, New York City. For details write 
AIEE, 33 W 39th St, New York 18, N. Y. 


Adolph Meyer continued from page 170 
Franklin Hall, October 21, 1953. 


Accompanying the award is a citation 
that reads: “In consideration of his 
basic contributions to scientific research 


on the Gas Turbine power plant and, 


in particular, to his pioneer work in the 
development of the first successful Gas 
Turbine Locomotive.” 

At Brown Boveri & Co, Baden, Switz- 
erland, Dr Meyer developed the first 
continuous combustion Gas Turbine 
Locomotive for the Swiss Federal Rail- 


| ways. Placed in service in the fall of 
1941, it is still in continous operation. 


Dr Meyer has been the motivating 


_ spirit behind the gas turbine from its 
| inception and by his encouragement 


and guidance of younger engineers 
working in the field, as well as by his 
own efforts, is primarily responsible for 


| its present high level of development. 


Born in Switzerland in 1880, Dr 


| Meyer was graduated from the Swiss 


Federal Institute of Technology in 1903. 


| He received doctors degrees from Stev- 
' ens Institute of Technology, 1935, and 


from the Swiss Federal Institute of 
Technology in 1941. He was the Calvin 
Rice Lecturer in 1935 and twice re- 
ceived the George Stephenson Research 
Prize from the Institution of Mechanical 
Engineers. In 1950 he was elected a 
foreign honorary member of the Ameri- 
can Academy of Arts and Sciences. 
He is the author of many technical 
papers delivered both here and abroad. 


| From 1923 to 1946 Dr Meyer was Man- 


Begins on page 170 | 


BELMONT 


PACKINGS 
for WATER...STEAM...OIL... 


BELMONT? .. . forall 
hydraulic services 
from low pressures 
to extremely heavy 
duty, het and cold 
water. 


“BELMONT 30...for high 
Pressure steam rods, 


BELMONT 19... for hot 
and cold water rods 
ond plungers;lowand 
intermediate steam 
rods. 


for better sealing — LONGER 


Regardless of the temperatures or pres- 
sures involved...no matter what the 
lading . . . your equipment maintenance 
costs can benefit from longer, more de- 
pendable packing life. If you’re paying 
for the best—and you probably are— 
make sure you get it by specifying 
BELMONT Packings in formulations 
suited to your particular needs. 

Don’t make do with the next best—insist 
on BELMONT... available in a wide 
range of materials... hundreds of 
styles and types... through distributors 
everywhere. 

For technical assistance on packing 
specifications, write direct — ask for 
Catalog #40 or detail you: particular 
problems. 4M-1A 


for Steam * Water + Oil + Gas + Alr 
Acids + Alkalies -« Ammonia 
THE 


BELMONT 


PACKING AND RUBBER CO. 


Butler and Sepviva Streets” 
Philadelphia a7, 


Spools Gaskets 
There’s a Belmont Packing a every service 
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s shop-fabricate 
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The installation of Midwest Piping 

requires the minimum number of 

man hours because the difficult oN 
operations have been performed § From A Simple Bend 

in the fabricating plants so that 


field erection time is reduced to a | 
minimum. This makes possible 
earlier operation of the plant. Or Welded Assembly 


Another reason for this time 

saving is that every subassembly 

is carefully checked before ship- aos 
ihe it te Complete Piping Systems For Power Plant 
sionally correct and accurate in “eae 
alignment. The difficulty often 

encountered in securing skilled 

mechanics for field work makes 

this advantage of Midwest Shop- 

Fabricated Piping now more im- 

portant than ove; before. 


MIDWEST PIPING COMPANY, INC. 
Main Office: 1450 South Second Street, St. Lovis 4, Mo. 
Plants: St. Louis, Passaic, Les Angeles and Boston 
Seles Offices: New York 7—50 Church St. 2 Chicage 3—79 West Monroe St. 
PIPING FABRICATORS Les Angeles 33—520 Andersen St. © Houston 2—1213 Capitel Ave. 
AND CONTRACTORS Tulse 3-224 Wright Bldg. © Sesten 27-426 First 
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The new Rotojet Junior Tube Cleaner 
has unusual power to clean small tubes 
quickly. This convenient, compact, 
self-contained cleaner, designed for 
one-man operation, needs very little 
headroom. Tube bundles can be 
cleaned without removal from shell. 


Roto expanding heads and brushes 
with replaceable wearing elements 
save money and assure thorough 
cleaning of straight and curved tubes. 


Send for Bulletin J-410 for full details. 


$328 ROTOJET Junior 


Water-driven Motor, C434 ROTOJET 
flexible coupling, and Air-driven Motor, 
expanding scraper 


brush. 


153 Sussex Avenue 


TUBE CLEANERS 
SMALL TUBES 


a 


Clean Tubes 
from 495” 
to 2.062” I.D. 


~ 


Junior $32 ROTOIJET Junior 
flexi- Air-driven Motor, cone 


ble coupling, expanding cutter, universal joint. 


Newark 1, N. J. 
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aging Director and Chief-engineer of 
Brown-Boveri & Co, Ltd. Since his re- 
tirement in 1946, he has served that 
firm in an advisory capacity and as di- 
rector of the board. 


Electronic ‘Brain’ Runs 
Automatic Elevators 


B® AN ELECTRONIC “BRAIN” that makes 
elevator service completely automatic 
was demonstrated recently in New York. 
The electronic trafic analyzer and auto- 
matic program selector are similar to 
control equipment now being installed 
by Otis Elevator Co in new and modern- 
ized buildings. 

Since the new Autotronic elevators 
permit savings up to $7000 or more per 
elevator per year, building owners and 
managers are showing increased inter- 
est in the new system. Otis is now in- 
stalling its system, complete’ with 
automatic program selection, in the 17- 
story Railway Exchange Building in 
Chicago and has similar contracts for 
other new and modernized buildings. 
Actually, over 80% of 1953 sales are for 
operatorless elevators. 

As first offered by Otis in 1948, Auto- 
tronic group supervision dispatched a 
bank of elevators according to a pro- 
gram selected by the starter. Six pro- 
grams were available: Up-peak, Down- 
peak, Balanced up-down, Heavier down, 
Heavier up, and Intermittent. An elec- 
tronic analyzer and automatic switch- 
over device went into action during 
heaviest part of down-peak and put the 
elevator on “Zone Return” to prevent 
poor service to lower floors. 

Now, with automatic program selec- 
tion, the traffic analyzer continuously 
records passenger calls and waiting 
time data. The selector then puts into 
effect the appropriate dispatching pro- 
gram and interval. When the traffic pat- 
tern changes, the control system prompt- 
ly adjusts elevator service accordingly. 
Under the new system, Autotronically 
operated elevators handle all traffic con- 
ditions without any human intervention 
whatsoever. From the owner’s stand- 
point, automatic program selection is an 
investment in improved elevator service. 


New Zealand Taps Underground 


Steam for New Power Source 

GOVERNMENT ENGINEERS of New Zea- 
land are now using oil well drilling 
equipment in an attempt to tap veins 
of live steam in underground zones of 
thermal activity known to exist on North 
Island. Pools of boiling mud, geysers 
and other surface disturbances have 
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Battery of BEG 
Gas and Liquid 
Coolers 


Hydra: Fic EXCHANGERS 


or built fo your 


B & G Hydro-Flo Heat Exchangers are made in 
so wide a capacity and utility range that many 
requirements can be satisfied with standard =" ; changers for 
units. If, however, special designs or materials ™ ee 
are necessary, B & G equipment can be built to 
your specifications. The B & G engineering staff 


is always ready to assist in every way possible. 


Whether standard or special, you'll find that 
B & G Heat Exchangers will meet your most 
critical appraisal. Sound design, backed by 
painstaking workmanship and rigid inspection 
assure equipment of top efficiency and long life. 
B & G Hydro-Flo Products deliver more value per High pressure B & G 
dollar because they are built that way! Molgsess, Heater sith 


fixed tube sheets and 
expansion joint design. 


B&G Hydro-Flo shell-and-tube heat exchangers 
ure available in the following types: 
Straight and ''U"’ Bend Tube Heat Exchangers « Fuel 
Oil Preheaters Tank Suction Heaters Aftercoolers & © CENTRIUSAL PUMPS 
Complete line for application in 


Gas Coolers ¢ Water Heaters ¢ Refrigeration Con- process industries and refrigeration 
densers and Evaporators rire Fle \ and air conditioning installations. 


Send for catalogs. 
SEND FOR CATALOG DM-1150 


Dept. DD-36, Morton Grove, Ill. 


Canadian Licensee: §. A. Armstrong Ltd., 1400 O'Connor Drive, Toronto, Canada Reg. U. 5. Pat. Of. 
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the answer to small hand hole problems! 


° 


..+ for Rolling and Flaring 
Tubes in Super-Heater 
Units. Series 900 NOW 
made for tubes as small 
as 15/16” inside diameter. 


Expander, Mandrel 
and Joint in one com- 
pact unit, assures easy 
entry and withdrawal. 


Series 940 


See Your Dealer, iy Write Us Today! 


cusrav WIEDEKE 
E GUSTAV COMPANY 


HENSZEY 2ocler REGULATOR 


Keeps ao WATCHFUL EYE ov BOILER WATER LEVELS 


e CONTINUOUSLY AUTOMATICALLY ACCURATELY 
under ALL LOAD CONDITIONS 


They help avoid the hazards of 
high, as well as low, water levels. 
They function night and day—once 
installed and set for oper- 
ation no attention is neces- 
sary — nothing to get out 
of order — nothing to rust. 

A simple, compact unit — installs 
right in the line — no additional 
supports are necessary. Pressures 
up to 600 lbs., sizes up to 4 in. 


For details consult Sweet's Catalog or write: 


HENSZEY COMPANY 
DEPT. D10 WATERTOWN, WISCONSIN 


BOILER FEED REGULATOR 


Continuous Blowdown @ Distillation Systems @ Heat Exchangers 
Feed Water Meters e@ Fiow Indicators @ Proportioning Valves 
also MILK EVAPORATORS and PRE-HEATERS 
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long indicated the presence of under- 
ground thermal activity. 

Early exploratory bores, deeper than 
300 ft, have delivered up to 8000 Ib 
of 94% dry steam per hour. The new 
plan is to bore to a depth of 5000 ft if 
necessary, despite high pressures that 
may be encountered. Engineers helieve 
that temperatures near the boiling point 
will occur at 100 to 200-ft depths. They 
expect to encounter steam pressures of 
over 200 psi and temperatures of over 
400 F as drilling progresses. 

The immediate plan is to bring the 
steam to the surface in quantities suf- 
ficient to operate turbo-generators for 
the production of electrical power. But 
the ace-in-the-hole that may bring new 
prosperity to the British Common- 
wealth is the possibility that the steam 
may also be useful in the production of 
heavy water for use as moderator or 
coolant-moderator in atomic reactors. 
If estimates of the quantity that can be 
produced prove accurate and the ven- 
ture is successful, New Zealand should 
have a supply of heavy water sufficient 
to facilitate the ultimate use of low- 
cost atomic energy. 


Westinghouse Previews 


All-Aluminum Control Center 
FIFTY-FIVE REPRESENTATIVES of Pitts- 
burgh industry recently attended a pre- 
view of the first all-aluminum control 
center—65% lighter than its steel and 
copper counterpart. 

Westinghouse Electric Corp developed 
this new center in response to requests 
from various industries, especially 
those in which cleanliness is paramount, 
such as food-producing, and those in 
which corrosive atmospheres are a prob- 
lem, such as the chemical industries. 

Built by the company’s manufactur- 
ing and repair plant at Los Angeles, 
this aluminum control center was 
brought to Pittsburgh for examination 
by representatives from widely varied 
industries. 

In addition to the good characteris- 
tics gained through the use of aluminum, 
the design, of the center incorporates 
fzatures that have made conventional 
units so popular: economical use of 
space, economy of installation, reduc- 
tion of work hazards and efficient con- 
trol supervision. 


Power Behind the Curtain... 


Russia has announced large increases 
in power equipment output during the 
first six months of 1953, as compared 
with the same period last year. Izvestia, 
official government newspaper, reported 
production hikes of 30% in steam’ tur- 
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United States Rubber Company, the only = 1. 
electrical wire and cable producer to grow 


U. 
¢ 2. U.S. Railroad Wires and Cables pm “ 
its own natural rubber and to manufacture power Cables U. Research perfects 
its own plastics and synthetic rubber, 


makes a complete line of electrical wires  ” U-S. Control and Signal Cables “U. $.““ Production builds it 
and cables for every industrial and domes- _—_‘5- U.S. Building Wires and Cables 


tic application. Just published is the 1953 _ 6. U.S. Bare and Weatherproof Wires 


“U.S.” Catalog, essential for men who 7, ¥J.S, Flexible Cords and Cord Sets 
specify, install or maintain electrical wire — U.S. Telephone Wires and Cables 
and cable. Send for your free copy to cries 


address below. Here are the catalog é Miscellaneous U.S. Wires and Cables 
chapter headings: 10. Technical Data 


UNITED STATES RUBBER COMPANY 


ELECTRICAL WIRE AND CABLE DEPARTMENT ° Rockefeller Center, New York 20, N. Y. 
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MORE than 10 TIMES the LIFE 


in this ash system test 


ABK Metal Pipe 
lasted 65 months 


rubber-lined pipe 
lasted 5 months 


ABK Metal pipe 
lasted 65 months 


HIS ash removal system was installed five years ago 
Tin a Midwestern power station. More than 100 feet 
of ABK Metal pipe and rubber-lined pipe were specified 
for the purpose of a comparison test. Results serve as one 
more illustration that ABK Metal outlasts other types 
of abrasion-resistant materials. For ABK Metal gave 
thirteen times the life of special rubber-lined pipe. 

So the evidence keeps rolling in that ABK Metal is the 
most economical material for handling abrasive ash. 
Savings on replacement parts plus reduction in down 
time and maintenance add up to really worthwhile 
operational economies. ABK Metal minimizes the de- 
structive wear of abrasive ash and clinker because of the 
controlled, uniform structure and extreme hardness of 
this nickel-chrome iron. 

Don’t let wet or dry ash abrasion steal your operating 
dollars. Specify castings in ABK Metal, an exclusive 
Brake Shoe product. 


QUALITY CASTINGS IN 


$t. Louis San Francisco Toledo 


Houston 


1744 


BRAKE SHOE AND CASTINGS DIVISION 


230 Park Avenue, New York 17, N.Y. 
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bines, 11% in large hydroturbines, 62% 
in turbogenerators and 86% in hydro- 
generators, 


Some Pro’s and Con's 


On Atomic Energy 


P THE U. Ss. ARMY has started prelimin- 
ary studies concerning the feasibility 
of using nuclear reactors to supply elee- 


tric power for remote military bases. 


Objective of these studies is to esti- 


| mate costs of such power and assess 
| them, both costwise and in the light of 


possible emergencies, against orthodox 


| power operations at certain army in- 
| stallations. 


Bases now being considered and oth- 
er details of this study are under heavy 
secret wraps. But the defense depart- 
ment has been buzzing with speculation 
over the feasibiilty of atomic power 


| plants at outposts such as the fuel-short 


Thule Air Base on Greenland. There 


_has been some talk: too, about power 


reactors at i land bases whose supply 
lines might be cut in event of war. 
Only one power reactor of capacity 
and design pertinent to the army study 
is now in existence. This is the land- 
based prototype of a submarine pro- 
pulsion unit now undergoing tests at 


| the AEC Proving Grounds near Arco, . 


Idaho. Built by Westinghouse Electric 
Corp and AEC’s Argonne National 
Laboratory, this unit has a_ reported 
useful capacity in excess of 12,000 kw. 

Some authorities estimate that a simi- 
lar reactor can be built now to produce 
power at costs ranging from three to 
six cents per kwh. 


ATOMIC ENERGY IN INDUSTRY will be 
the subject of the 2nd Annual Confer- 
ence of the National Industrial Con- 
ference Board. Inc. A special meeting 
of the board, this conference will be 
held October 29-30 in the Waldorf-As- 
toria Hotel, New York. 

The following subjects will be cov- 
ered in the various discussions; (1) 
Changing the Atomic Energy Act—Pro 
and Con (2) Reactor Design and Tech- 
nical Developments in New Metals and 
Coolants (3) Developing Commercial 
Atomic Power—Analysis of Company- 
Group Feasibility Studies (4) Cutting 
Costs Through Use of Radioisotopes 
(5) Possible Economic Impact of Atom- 
ic Energy (6) Improving Product Qual- 
ity with Use of Radioisotopes. 

Throughout the 2-day conference, the 
following reactor models will be on dis- 
play on the Sert Room Terrace: 

(1) Brookhaven Reactor — a scale 
model of one of the worlds largest re- 
actors used solely for research. This 
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BEACON’S WIDE RANGE OF SIZES IS PREPARED 
ON MODERN SCREENING EQUIPMENT 


EASTERN GAS AND FUEL ASSOCIATES 


PITTSBURGH + BOSTON ~ CHICAGO - CLEVELAND - DETROIT - NEW YORK 
NORFOLK - PHILADELPHIA - SYRACUSE 


For New England: New England Coal & Coke Co., For Export: Castner, Curran & Bullitt Inc. 
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DAMPER ON BY-PASS 
FOR NATURAL DRAFT 
AT UGHT LOADS 


WING PACKAGE POWER PLANT DRAFT INDUCER ot WELCH GRAPE JUICE 
COMPANY'S PLANT AT WESTFIELD, N.Y. SERVES TWO 20,000 Ib./hr. BOILERS. 
NOTE (A) INDIVIDUAL CONNECTION FROM EACH BOILER (B) BY-PASS WITH 
DAMPER CONTROLLED FROM BOILER ROOM, PERMITTING NATURAL DRAFT 
AT LOW LOADS (C) RELATIVE LIGHT WEIGHT AND COMPACT PACKAGE 
DESIGN PERMITS SUPPORT ENTIRELY ON COMMON BREECHING. 


ments 


structural supports 


3. Eliminates field line-up 
problems 


4. Eliminates water cooling 


1. Big savings in space require- 


2. Permits fewer and lighter 


The WING Package DRAFT INDUCER is unique in that the motor 
(or turbine) and fan is designed as one complete removable unit, 
making installation easier and being easily removed, facilitates 
inspection and maintenance. Other advantages are: 


5. Only two support bearings 
6. Wide flexibility in gas outlets 


7. Saves on investment and 
maintenance 


8. Low load ratings on natural 
draft because of ample free 
gas travel area 


Write for complete details 


L..J. Wing Mf%.Co. 


50 Vreeland Mills Road 
Linden, New Jersey 


UNIT HEATERS 


BLOWERS DRAFT INDUCERS 


TURBINES 
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plant is operated by Associated Uni- 
versities, Inc under contract with the 
AEC. 

(2) Atomic Submarine Reactor—a ¥g 
in. model of the plant being built by 
General Electric Co to power the first 
atomically driven submarine. 

(3) Commercial Atomic Power Plant 
—a model of the reactor designed and 
built by North American Aviation, Inc 
to deliver 10,000 kw. 

On the Wednesday preceding the 
conference, Brookhaven National Lab- 
oratories will give 100 of those attend- 
ing a 4hour conducted tour of their 
atomic installations. Since attendance 
is limited, reservations will be honored 
in order of receipt. 


Liguip sopiuM is undergoing handling 
tests in an experimental installation at 
the Knolls Atomic Power Laboratory. 
General Electric Co, working for the 
Atomic Energy Commission, is studying 
the problem of electromagnetically 
pumping and metering the liquid metal 
used as a reactor coolant. 

The company has devised a closed 
circuit loop to obtain performance 
curves by computing pressure versus 
flow, using voltage, pressure, and 
sodium temperature variants. Temper- 
atures range from 580 to 1000 F; pres- 
sures, from 0 to 75 delta pressure. A 
magnetic flowmeter measures gallons 
per minute within an accuracy range 
of 2 percent. 

The pump and flowmeter developed 
for installations such as this one oper- 
ate on magnetic principles and have no 
moving parts. They are now commer- 
cially available from the G-E Special 
Products Section. 


ELECTRIC MONITORS soon will control the 
operations of atomic piles, according to 
Minneapolis-Honeywell Regulator Co. The 
first “packaged” automatic control system 
includes amplifiers, servo-amplifiers, record- 
ers, controllers and servo motors. 

These will regulate the rate of power gen- 
eration of the nuclear reactors at predeter- 
mined levels. The new system also provides 
robot-like safeguards against dangerous 
operating conditions and will be especially 
valuable when private industry starts con- 
verting nuclear energy into electric power. 


Atomic Enercy CommMIssIon projects are 
using more than 1000 large electric mo- 
tors ranging in size from 350 to 950 hp. 
Westinghouse Electric Corp’s Pittsburgh 
and Buffalo plants will supply the entire 
order. The larger motors will have an ef- 
ficiency rating exceeding 9\% and will be 
designed to run continuously for 365 days 
a year. Ali units will have electrically 
operated brakes. 


Atomic Utizities oF Arizona has applied 
to the Arizona Corporation Commission for 
a statewide certificate to construct and 
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PENBERTHY 


JET PUMPS 


TROUBLE-FREE... 


Consider the simplicity of the jet pump. It uses 
steam, water, air or gas under pressure to trans- 
fer or mix, without clogging, any liquid which 
will flow through pipes. It has no moving parts 
or packing glands. Needs no lubrication or 
maintenance. It’s practically noiseless, costs 
little and is compact. 


Penberthy makes a full range of jet pumps. 
They are being used in standard and unusual 
applications. Where necessary, they are made 
to withstand corrosion, contamination and high 
temperatures. 


Penberthy, from wide experience, can 
help you save time and money, increase 
the efficiency of your operation. Take the 
first step by writing for Bulletin No. 512 
which details the complete line of jet 
pumps by Penberthy. 


* 


Established 1866 


» PENBERTHY INJECTOR COMPANY 


Division of the Buffalo-Eclipse Corporation 


1255 Holden Avenue 
Detroit 2, Michigan 


@ CYCLING JET 
PUMPS 


@ EJECTORS 


@ INJECTORS 
There's Certain satisfaction in PRODUCTS BY INR ELECTRIC SUMP 


© EDUCTORS 
EXHAUSTERS 
SYPHONS 
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NATIONAL AIROIL 
OIL BURNERS 


of the steam and mechanical 
types now combined into 


DUAL STAGE BURNERS 


AIROIL Dual Stage Burner. 


etc. 


furnaces. 


NATIONAL AIROIL Bulletin 25. 


OIL BURNERS and GAS BURNERS 
for industrial power, process and 
heating purposes 

STEAM ATOMIZING OIL BURNERS 

MOTOR-DRIVEN ROTARY OIL 
BURNERS 

MECHANICAL PRESSURE 

, ATOMIZING BURNERS 

AiR INTAKE DOORS 

OBSERVATION PORTS 

SPECIAL REFRACTORY SHAPES 
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Now, at last, the inherent advantages of both systems of fuel oil 
atomization are profitably yours... within the one, new NATIONAL 


41 years of combustion equipment design and manufacture are in 
back of the Dual Stage Oil Burner . . . and, it has been thoroughly 
tested and proved in the field for firing: Petroleum Processing Heat- 
ers; Rotary Kilns; H.R.T., Scotch Marine and Water Tube Boilers; 


Available in three sizes, the NATIONAL AIROIL Dual Stage 
Burner fires all grades of fuel from No. 2 to No. 6, with a ready 
capacity of 80 to 300 g.p.h. Further, for a perfect flame pattern, we 
would recommend using with the Dual Stage Burner either the 
NATIONAL AIROIL Universal Register for forced draft or, the 
NATIONAL AIROIL Tandem Unit for natural or induced draft 


Get detailed description, illustration, and specifications in 


LOW AIR PRESSURE OIL BURNERS 

AUTOMATIC BURNERS, for 
small process furnaces and heat- 
ing plants 

GAS BURNERS 

COMBINATION GAS & OIL 
BURNERS 

FUEL OIL HEATERS 

FUEL OIL PUMPING and 
HEA “ING UNITS 

FURNACE RELIEF DOORS 


NATIONAL AIROIL BURNER CO., INC. 


1250 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 


More POWER NEWS 


Begins on page 170 


operate service equipment and facilities for 
producing and distributing atomatically- 
generated energy. This is the first such 
filing in the state and may be the first in 
the country. 

The company is also exploring possibili- 
ties of obtaining a franchise to build and 
install an atomic plant developed by North 
American Aviation Corp (See August 
Power, p 148). At present the corporation 
is financed to conduct advanced research: 
additional financing is necessary to under- 
take an atomic energy plant. 


NUCLEAR POWER has become a separate di- 
vision at Combustion Engrg, Inc. The com- 
pany is currently pursuing several projects 
for the development of equipment for 
nuclear power generation. Among these 
are the supplying of major components for 
an atomic-powered submarine, problems of 
design and metallurgy involved in using 
the heat generated in nuclear reactors. 


NeW MOTION PicTURE entitled A Is For 
Atom has been reviewed and endorsed by 
the Atomic Energy Commission. The color 
film explains the phenomenon of nuclear 
fission and highlights its potential benefits 
in medicine, industry, agriculture, ete. In- 
dustrial firms interested in using the film 
for employee or public showings may ob- 
tain it on loan from film libraries of Gen- 
eral Electric Co district offices, or may 
purchase a copy at print cost of $80. 


Power Across the Nation... 


Power Co has or- 
dered two automatie hydroelectric 
package power plants from Westing- 
house Electric Corp for the Lemola 
No 1 and No 2 stations. These plants, 
consisting of waterwheel generators, 
transformers and switchgear, will add 
2.000-kw electrical capacity to the 
utility’s system. 


Detroit Epison Co has test run the 
first steam turbine generator installed 
in its new St Clair Power Plant. The 
new unit is one of four to be installed; 
each machine has a capability of 200,- 
000 hp. After completion, total plant 
generating capability will be more than 
3,300,000 hp. 


Bureau oF RECLAMATION’s $28.8-mil- 

lion multi-purpose Canyon Dam project 

nears completion with the first of three 
16,667-kw generators in its power house 
scheduled to go on the line this fall. ‘ 
Located on the Missouri east of Helena, 

Mont., the dam will have a 2,051,000 

acre-ft capacity. The spillway, con- 
trolled by largest radial type gates ever 7. 
installed on a Bureau project, has a 
capacity of 150,000 cfs. 


Pustic Service Co of Denver is install- 
ing an additional 66,000-kw steam tur- 
bine-generator at its Zuni plant. Total 
cost of expansion is $11,675,000. 
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NEWS ABOUT ‘‘TEFLON”’ 


How valve components of Du Pont “Teflon’”* 


are giving improved performance at less cost 


Du Pont “Teflon” tetrafluoroethylene resin has found 
increasing use as a material for valve components— 
gaskets, packings, seats and discs, plug valve parts 
and diaphragms. It provides a unique combination of 
properties of particular interest to manufacturers and 
users of valves. 


@ CHEMICAL INERTNESS. “Teflon” is com- 
pletely unaffected by acids, alkalis, 
aliphatics, aromatics, chlorinated hydro- 
carbons. ..all chemicals except molten 
alkali metals and fluorine at elevated 
temperatures. 


HEAT RESISTANCE. Gives continuous serv- 
ice up to 500°F. 


LOW-TEMPERATURE TOUGHNESS. Has 
been used as low as —460°F. 


@ LOW COEFFICIENT OF FRICTION. Lets the 


VALVE DIAPHRAGMS demonstrate the chemical inertness and 
thermal stability of Du Pont ‘“‘Tefion.”’ This diaphragm of pure 
“Teflon,” above, was designed for continuous operating pres- 
sures of 100 psi and temperatures of 400°F. The valve is made 
by Hills-McCanna Co., Chicago. 


GASKETS AND PACK- 


valve operate easily. Requires no 
lubrication. 


@ EROSION RESISTANCE. Resists erosion by 
impinging fluids. 


Valves with components of Du Pont “Teflon” are 
especially useful to manufacturers of: chemicals, fer- 
tilizers, petroleum, soap, chlorine, foods, plastics, 
sugar, dyes, insecticides, rubber, textiles, explosives, 
paper, pharmaceuticals, photographic film. 


The Polychemicals Department of the Du Pont 
Company supplies ‘‘Teflon” in the forms of molding 
powders and aqueous dispersions. These forms are 
converted into various valve components and molded 
articles by a number of manufacturers for use in 
chemical and allied equipment. For further informa- 
tion, write: E. I. du Pont de Nemours & Co. (Inc.), 
Polychemicals Department, Room 2610, Du Pont Bldg., 
Wilmington 98, Delaware. 


*REG, U.S, PAT. OFF. 


REG pat OFF 
BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


INGS of ‘‘Teflon’”’ 
often outlast the 


. valve itself. Avail- 


able in many forms 
for varied valve 
uses. Du Pont 
“Teflon” resists 
corrosive attack, 
insures a tight seal. 
Pictured is a chemi- 
cal porcelain valve 
made by the Lapp 
Insulator Co., Inc., 
LeRoy, N. Y. 


\ 
Polychemicals 
EPARTMENT PLUG VALVE COMPONENTS (sleeves and cock washers) utilize the 
low coefficient of friction and non-adhesive characteristics of 


PLASTICS e CHEMICALS “Teflon.” They prevent sticking or freezing in the valve body, 


often simplify design, give excellent results. The valve above 
is made by The Duriron Co., Inc., Dayton, O. 
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No Other ValveLike 


LONERGAN 


UNI-LINE 


41-W-200 SERIES 


Here's why 


@ a Much Higher capacity per size, 
than any other safety valve. 


@ a free-acting, self-aligning disc. 


ea “floating” guide (readily adjust- 
able for control) . . . assists in open- 
ing and closing action, as well as 
affording an additional self-aligning 
feature. 


@ a Disc and Disc holder of forged 
copper alloy, not castings. 


Briefly, these “features” offer the fol- 


lowing advantages: 

Reduction in size of boiler opening re- 
quired to mount valve, due to larger 
capacity from smaller valve sizes—and 
thus reduced cost of discharge piping: 
Reduction in boiler headroom. Reduc- 
tion in shipping charges (less weight). 
Easier and more positive operations. 
Easy replacement or re-conditioning of 
working parts (low maintenance). 


Available in sizes from 142” through 
6”, Lonergan UNI-LINE Valves are 
V & W National Board approved de- 
sign . . . product engineered for econ- 
omy. (A leading boiler manufacturer, 
name available, has tested, approved 
and highly appraised all claims.) 


Write for new descrintive literature. 


Lonerevan 
J. E. LONERGAN CO. 


ESTABLISHED 1872 
2nd & Race Sts., Phila. 6, Pa. 


More FREE BULLETINS 


Begins on page 185 


1 Graphic control panels discussed in 

4-page, 2-color leaflet. Photos show 
typical applications and various tech- 
niques of graphic symbolism. Bulletin 
P1-153. Panellit, Inc, 6312 N Broadway, 


Chicago 40, Ill 
14 Unit regulators for flow, pressure, 

proportioning and other variables 
covered in 8-page, 2-color booklet. Ap- 
piication diagrams, photos, specs in- 
cluded. Bulletin #155, Askania Regu- 
lator Co, 240 E Ontario St, Chicago 11, 


Ill. 

15 Pneumatic controller described in 
4-page, 2-color catalog. Working 

sketches, photos, diagrams of installa- 


tions and _ specs_ included. Catalog 
#53-11, Fischer & Porter Co, Hatboro, 
Pa. 


ELECTRICAL EQUIPMENT 


16 Insulated aluminum power cables 
and self-supporting aerial cables 
with aluminum conductors presented in 
two booklets. Each includes photos and 
complete specs for various types of 
equipment. Bulletins OK-1064 and OK- 
1070, Okonite Co, Passaic, N. J. 
17 Totally enclosed dry-type trans- 
formers for indoor or outdoor 3 to 
50-kva service discussed in 8-page, 2- 
color booklet. Photos and cutaways 
show installation. Bulletin B-5812. 
Westinghouse Electric Corp, Box 2099, 
Pittsburgh 30, Pa. 


Pocket -size wiring data 

weight computer supplies 
plete information for insulated wire 
and cable for all electrical purposes. 
* Request direct on company letterhead 
to J Q Bourne, 4% 19, Hatfield Wire 
& Cable, Hillside, N. J. 


1 Combination motor starters cover 

range of sizes from 0 to 5, 6 to 
400 hp, 600 v ae and can be obtained 
local, remote or selector switch 
control. Photos and full specs listed. 
BRulletin 2514-515, Federal Electric 
Products Co, 1429 Park St, Hartford 6, 


Conn. 
a Standard and special carbon and 
graphite components and materials 
for chemical, electrical and mechanical 
applications described in 44-page cata- 
log 40A. Engrg data on properties of 
carbon and graphite as compared with 
metals and other refractory materials. 
* Request direct on company letterhead 
to Stackpole Carbon Co, St Marys, Pa. 


and 
com- 


1 New and rebuilt motors, genera- 
tors and allied equipment pre- 
sented in 6-page newsletter called 


Wagner Motor-Gram. Arthur Wagner Co, 
1436 W Randolph St, Chicago 7, I11. 


HEAT EXCHANGERS 


20 Oil burning systems presented in 
4-page, 2-color bulletin. “Before” 
and “After” pictures of several installa- 
tions included. Peabody Engrg Corp, 
580 5th Ave, New York 36, N. Y. 
21 Combustion safeguards for multi- 
ple oil or gas burners featured in 
4-page folder. Photos, schematic dia- 
grams, general specs included. Bulletin 
9603-1, Minneapolis-Honeywell Regula- 
tor Co, Philadelphia 44, Pa. 


22 Ol! burning units for heating blast 

stoves in iron and steel plants 
where gas is not available listed in Cat- 
alog Sheet #457. Hauck ve Co, 124-136 
10th St, Brooklyn 15, N. 


2 Unit heaters for eeidiaiial in- 

dustrial, institutional systems cov- 
ered in 12-page, 2-color booklet. Photos 
graphically illustrate solutions to many 
heating problems: Bulletin 14. Indus- 
trial Unit Heater Assn, 2159 Guardian 
Bldg, Detroit 26, Mich 


2 Belt -driven, horizontal  rotary- 
type, heavy-oil burners described 
in 8-page, 2-color booklet. Photos, 


sketches, phantom views and full specs 
show design and application features. 
Bulletin 175-G, Preferred Utilities Mfe 
ae 1860 Broadway, New York 23, 


25 Methods and means of various 

types of industrial water heating 

system applications discussed in 14- 

page booklet. Pick Mfg Co, West Bend, 
s. 


LUBRICATION 


—says 
STEPHENS-ADAMSON 
MFG. CO. 

Conveyor Mfr., Aurora, Ill. 


“LUBRIPLATE Lubricants satisfy 

the ‘one-shot’ requirements of 
our conveyor idlers. LUBRIPLATE effec- 
tively lubricates each bearing in turn 
and flows through the hollow shaft to 
the next bearing. We do not know of a 
single case of bearing trouble through 
faulty lubrication where LUBRIPLATE 
has been used.” 


For nearest LUBRIPLATE distributor, 
see Classified Telephone. Directory. 
Send for free 56-page “LUBRIPLATE 
DaTA Book”’. . . a valuable treatise on 
lubrication. Write LUBRIPLATE DIvI- 
SION, Fiske Brothers Refining Co., 
Newark 5, N. J. or Toledo 5, Ohio. 


REGARDLESS OF THE SIZE 
AND TYPE OF YOUR MACHIN- 
ery, LUBRIPLATE 
LUBRICANTS WILL IMPROVE 
ITS OPERATION AND REDUCE 
MAINTENANCE COSTS. 


WEAR ano 


LUBRICATION 
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Boiler No. 5 Stack and Precipitator left—before precipitator start-up 
right—precipitator in operation [boiler load 200,000Z#/hr.] 


Anheuser-Busch leads the way 


with Electrical Precipitators 


The brewers of famous Budweiser Beer know the Reasons for Aerotec’s higher collecting effi- 
importance and value of good public relations. ciency are: 
Not content with just meeting local requirements 
for dust control, the Company sets the pace for air- 
pollution control in St. Louis. 


¢ Pocket-type collecting electrodes prevent pre- 
cipitated dust from re-entering gas stream. 


¢ Exclusive flat high voltage plate presents 
Together with an existing mechanical collector, a field of uniform 
the first of five Aerotec Electrical Precipitators at maximum inten- 
Anheuser-Busch is collecting 2000 lbs. of dust every sity for most effec- 
60 minutes from a single stack. tive precipitation. 


For other advan- 


The remaining four electrical precipitators are tages of Aerotec 


about to be placed in service, and dust emission Electrical Precipi- 
will be less than one fourth of the maximum allow- tators write or call our 
able under the requirements of St. Louis’ dust project engineers—. 
ordinance. Thermix Corporation. 


Project Engineers THE THERMIX CORPORATION Greenwich, Conn, 


(Offices in 38 Principal Cities) 
Canadian Affiliates: T. C. CHOWN, Ltd., Montreal 25, Quebec; Toronto 5, Ontario 
Manufacturers 


THE AEROTEC CORPORATION 
GREENWICH, CONN, 
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Look for these three STRONG low-maintenance fea- 
tures in the STRONG 80 Series Inverted Bucket Trap: 
1. Anum-Metl Valve and Seat—guaranteed 

leakproof for one year; 
2. Bolted-in seat design—insures tight seal, 
easy servicing; 
3. Stainless steel bucket and trim. 
Compare these features with other traps! 

STRONG 80 Series Trap sizes 2” to 242”, pres- 
sures to 250 Ibs., temperature to 500° F. (forged steel 
for higher pressures). 

Dual outlet simplifies piping, bottom inlet keeps 
trap cleaner. Years of trouble-free operation assured 
by super-STRONG construction. 

Catalog No. 68-H describes inverted, open bucket 
and other types of STRONG traps. Write today. 


*Trade Mark Reg. U. S. Pat. Off. 


STRONG, CARLISLE & HAMMOND COMPANY 


0 1392 West 3rd Street Anum-Men 
®) wane Cleveland 13, Ohio Reg Trode Mark 


Reducing Valve 70 Series Trap 
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More FREE BULLETINS 


Begins on page 185 


26 Low air pressure oil burners and 
airovent centrifugal blowers cov- 
ered in 16-page 2-color booklet. Pho- 
tos, dimensional drawings, full specs 
give complete picture of units and ac- 
cessories. Bulletin 65, Nat'l Airoil 
Burner Co, Inc, 1284 E Sedgley Ave 
Philadelphia 34, Pa. 


27 Oil and combination gas-oil burn- 
ers featured in 16-page, 2-color, 
fully illustrated catalog. Includes fully 
automatic, semi-automatic and manual- 
ly controlled horizontal rotary and 
steam-turbine driven burners 
specs and capacities. tay Oil Burner 
Co, 1301 San Jose Ave, San Francisco 
12, Calif. 


INSULATION 


* Reference manual describes in de- 

tail 386 coatings and adhesive 
products for use in installation and 
surface protection of industrial insula- 
tions. Includes technical data, specifi- 
cations, application procedure. *Re- 
quest direct on company letterhead to 
sjenjamin Foster Co, 4639 W Girard Ave, 
Philadelphia 31, Pa. 


2 Fiber-glass yarns for electrical in- 

sulation discussed in 4-page folder. 
Information on standard packaging, 
specs, data on thermal conductivit¢, 
heat and acid resistance, dielectric 
strength, etc. Libbey-Owens-Ford Glass 
Co, Toledo 3, Ohio. 


2 Blanket-form insulation for com- 

bined heat and noise control in 
metal industrial structures presented 
in 4-page, 2-color folder. Complete 
standard data chart included. Libbey- 
Owens-Ford Glass Co, Toledo 3, Ohio. 


3 Pocket-size folder entitled Team- 

mates tells how to use Scotchfil in- 
sulation putty and Scotch plastic elec- 
trical tape. Includes physical and elec- 
trical properties of both materials. 
Minnesota Mining & Mfg Co, 900 Fau- 
quier St, St Paul 6, Minn. 


MAINTENANCE, SAFETY EQUIPMENT 


31 Dual - purpose coupling repair 
clamp featured in 2-color, 6-page 
leaflet. Explains how device repairs 
gas, water and petroleum pipe lines. 
Folder 101, Morris Coupling & Clamp 
Co, Dept J-51, Ellwood City, Pa. 


32 Pipe tools covered in 8-page, 2- 
color catalog. Includes photos, 
full specs, price list for tools such as 
threaders, cutters, reamers, sawing 
vises, etc. Beaver Pipe Tools, Inc, War- 
ren, Ohio. 


33 Centralized systems of lubrication 
discussed in 20-page, 3-color book- 
let. Includes valves, pumps, fittings 
and accessories. Photos, dimensional 
drawings, full specs. Bulletin 26, Far- 
val Corp, 3295 E 80th St, Cleveland 4, 
Ohio. 


34 High strength paste alloy solders 
presented in 4-page, 2-color folder. 
Details on electrical, electronic, me- 
chanical bond paste solder and brazing 
alloys and new two-part. soldering 
technique. Bulletin FF-1, Fusion Energ, 
4504 Superior Ave, Cleveland 3, Ohio. 


3 Portable fire extinguishers for 

Class A, B, C fires outlined in 8- 
page brochure. Covers smoke and tem- 
perature-rate-of-rise detection systems 
as well as automatic carbon dioxide 
systems. Bulletin P8R5, Walter Kidde 
& Co, Ine, Main St, Belleville 9, N. J. 


MATERIALS HANDLING 


36 Belt conveyor idlers featured in 
48-page, 2-color catalog. More 
than 500 types shown with photos, 
specs, and sectional-dimensional draw- 
ings. Book #2416, Link Belt Co, 307 
N Michigan Ave, Chicago 1, Il. 


3 Power shovels and cranes, Lorain 

“80" Series, covered in 12-page, 
2-color, fully illustrated bulletin. Ma- 
chines are in 1%-yd class on shovels. 
Thew Shovel Co, Lorain, Ohio. 


38 Hoists and cranes, both air and 
electric units, presented in 4-page, 
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HAMILTON STANDARD DIVISION of UNITED AIRCRAFT CORPORATION 
installs main feeder bus for plating tanks with CADWELD. 
Six Y4‘‘ x 4” busbars welded at one time by the CADWELD 
PROCESS insure 100% performance as connections cannot 
LOOSEN or CORRODE. 

For the best in electrical connections—specify CADWELD. 


ON DISPLAY NATIONAL METAL SHOW OCT. 19-23, BOOTH 1011 


CADWELO ELECTRICAL ERICO PRODUCTS, INC. 


CONRECTION 2070 E. 61st PLACE * CLEVELAND 3, OHIO 


Send CADWELD ELECTRICAL CATALOG and place 
my name on permanent mailing list. 


_| Have Representative Call. I 


L macs COMPANY 


ADDRESS. 
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(Magnified 800 times) 


Picture of 
a splitting headache 


That’s how most plant engineers feel about this tiny piece of 
dust from a plant stack. Tiny, but a terrific troublemaker! 


Armed with the lates scientific facts and most modern equip- 
ment, Buell engineers have successfully licked the dust 
problem for many of America’s Leading Corporations. 


Such success is the result of more than twenty years of scientific 
research plus a sound approach to each individual problem. 


As a result, users of Buell equipment often report startling 
improvement in plant-community relations as well as in- 
creased production directly traceable to higher employee 
morale. In many instances such benefits offset the cost of 
an installation. 


Our informative brochure—The Collection and Recovery of 
Industrial Dusts—explains all three Buell systems for indus- 
trial dust collection. For your complimentary copy write 


Dept. 50-J, Buell Engineering Company, 
MECHANICAL 


70 Pine Street, New York 5, N. Y. 
\ 2" 20 Years of Engineered Efficiency in 
DUST COLLECTION SYSTEMS 


More FREE BULLETINS 


Begins on page 185 


2-color folder. Photos and specs for 
various types. Bulletin 725B, Detroit 
Hoist and Machine Co, 8201 Morrow 
St, Detroit 11, Mich. 


39 Diesel industrial tractors equipped 
with Shoreloader assemblies dis- 
cussed in 4-page, 2-color folder. Pho- 
tos and full specs. Bulletin A5201-1, 
Baker-Lull Corp, 314 W 90th St, Min- 
neapolis 20, Minn. 


MECHANICAL TRANSMISSION 


40 Roller chain wheels with taper 
bushings covered in 16-page, 2- 
color booklet. Photos, 
drawings, full specs included. Book 
2449. Link-Belt Co, 307 N Michigan 
Ave, Chicago 1, Ill. 


41 Packaged adjustable-voltage 

drives for variable speed applica- 
tions featured in 16-page, 2-color book- 
let. Full specs and photos on construc- 
tion, application, operation. Booklet 
B-5808, Westinghouse Electric Corp, 
Box 2099, Pittsburgh 30, Pa. 


42 Worm gearing and its application 
and performance throughout in- 
dustry explained in 386-page, 2-color 
booklet entitled, Cone-Drive Gears at 
Work in Industry. Presents 93 successful 
applications in 20 different industrial 
classifications. Bulletin CD-173, Mich- 
igan Tool Co, Cone-Drive Gears Div, 
7171 E MeNichols Rd, Detroit 12, Mich. 


METAL & ALLOYS 


43 Copper and its alloys discussed in 
28-page, 2-color booklet entitled, 
Corrosion. Resistance of Copper and Copper 
Alloys. Explains chemical and physical 
nature of corrosive attack in its various 
forms. Photos and property specs in- 
cluded. Bulletin B-36R, American 
Co, 25 Broadway, New York 4, N. 


44 Aluminum and its uses in process 
industries treated in 8-page illus- 
trated booklet. Spec tables show mate- 
rials that may be handled with alu- 
minum, composition and proverties of 
alloys, other engrg data. Aluminum: Co 
808 Alcoa Bldg, Fittsburgh 
Pa. 


45 Iron ore beneficiation with the ap- 
plication of electric power de- 
scribed in 20-page illustrated booklet. 
Types of electrical equipment and sys- 
tems best suited for each phase includ- 
ed. Booklet B-5858, Westinghouse Elec- 
tric Corp, Box 2099, Pittsburgh 30, Pa. 


46 New types of stainless alloy prod- 
ucts with applications in oil, 
chemical, petro-chemical industries dis- 
cussed in 10-page, illustrated booklet. 
Solar Aircraft Co, San Diego 12, Calif. 


METERS & INSTRUMENTS 


47 Orifice meter flow control unit for 
boiler blow-off covered in 8-page, 
3-color, illustrated bulletin. Metering 
pumps for use with corrosive and abra- 
sive fluids outlined in 8-page, 2-color, 
illustrated bulletin. Both booklets con- 
tain complete specifications. Madden 
Corp, 1543 Morse Ave, Chicago 26, Ill. 


48 Electrical, mechanical and liquid 
level flow meters outlined in series 

of data sheets. Photos and specs in- 
cluded for each instrument. Spec sheets 
241 through 246 incl. Minneapolis-Hon- 

ata Regulator Co, Philadelphia 44, 
a. 


49 Fuel fiow instruments, controls, 
and accessory fittings presented in 
compilation of bulletins. Photos, full 
specs, performance data for various 
types of equipment listed. Bulletins 
1100, 1200, 1300, 1400, 1600, and 1800. 
Revere Corp of America, Wallingford, 
Conn. 


50 Speed measurement by vibration 
of tuned steel reeds as a substi- 
tute for mechanical tachometers and 
speed indicators described in 16-page, 
2-color, illustrated booklet. Bulletin 
31-P8, James G Biddle Co, 1316 Arch 
St, Philadelphia 7, Pa. 


51 Meters for the measurement of 
liquids and gases by variable area 
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meet Olwerien's 


Your MARLEY Application Engineer 


Marley Application Engineers enjoy the dual satisfaction of representing the world’s 
largest manufacturer of water cooling towers and conserving one of the nation’s most vital 
resources — water. 


These Marley-trained specialists assist in water conservation by providing industry 
with Marley cooling towers that save 95% of the water used in wasteful process cool- 
ing methods. They have the facts and figures to prove that water conservation 

pays handsomely today — and will pay extra dividends tomorrow when short- 

age of water will be more critical. They encourage companies to introduce 
water conservation practices that make it possible to locate industrial plants 
virtually anywhere. 


Marley Application Engineers render expert assistance in evaluating 
the relative merits of all types of towers, for Marley builds all types. 
This service, invaluable to owners and operators alike, is yours 
ah without obligation. Use it freely. A staff of 150 Marley 
Pts | ™ engineers in 50 cities stands ready now to show you 
- how to save water — and save money. 


| FY The Marley Company 


city 5, missoURL 
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IN PIPE LINES... 


a BIG 
Trouble Saver that 
Costs You LITTLE! 


When air lodges at high spots in pipe The eg Air Valve is easily in- 
lines, it reduces the effective area of stalled . positive in action... 
the pipe, creates a friction head, low- ample in ‘capacity. Standard valves 
ers pumping capacity, and may re- for pressures up to 250 p.s.i. . . . spe- 
sult in serious water hammer! cial valves for pressures up to 800 
Simplex Air Release Valves bring p.s.i. Thousands 
you a Sure, efficient cure for these have been in suc- 
difficulties . . . venting air automati- cessful use for 
cally before it can cause damage. over 30 years. 


Write for free bulletin to Simplex Valve & Meter Co., 
6780 Upland Street, Philadelphia 42, Pa. 


VALVE METER COMPANY 


NON-STICKING! 
TIGHT CLOSING! 


—no pressure build-up 


EXCLUSIVE DESIGN— 


Single seated, tight closing, non-sticking, 
large diaphragm, sensitive pressure 
adjustment. Compact, rugged, self- 
contained, 


TROUBLE-FREE SERVICE— 


Built-in strainer, finest quality, all in- 
ternal parts readily accessible and re- 
newable without disturbing piping. Long 
economical service with minimum time 
out for repairs or replacement. 


FOR STEAM, AIR OR GAS— 
For initial pressures to 250 p.s.i.; re- 
duced pressures, 1 to 100 p.s.i. Sizes from 
%6”" ty 2”. Semi-steel bodies bronze or 
stainless trim. Economical for use on 
small units. 


Write for Bulletin 100-A, 


DAVIS REGULATOR CO. 


Established 1875 
2540 SO. WASHTENAW AVE. 


PRESSURE 
REDUCING 
VALVES © 
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CHICAGO 8, ILL. 


More FREE BULLETINS 


Begins on page 185 


method covered in 16-page catalog 
10-A-10; miniature panel-mounted in- 
tegrator- -indicator presented in 4-page 
catalog 55-30; pneumatic instruments 
for gas sp gr measurement discussed 
in 4-page catalog 14-A-12; construction, 
and design features of re- 
mote, miniature, pneumatically - oper- 
ated indicator explained in 12-page 
catalog 55-10. Sach of the above is 
illustrated and contains full spec list- 
ings. Fischer & Porter Co, Hatboro, Pa. 


PIPING, VALVES, SPECIALTIES 


52 Diaphragms, gasketing, sheet 
packing, oil seals, rod and valve 
stem packings, etc featured in 8-page, 
2-color booklet dealing with Silicone 
rubber products. Bulletin AD-147, Gar- 
lock Packing Co, Palmyra, N. Y 


53 Tubular equipment operation at 
elevated temperatures and pres- 
sures covered in new data card. De- 
tailed specs on full range of seamless 
and welded carbon, alloy and stainless 
steel tubing and piping. TDC 154, Bab- 
cock & Wilcox Co, Beaver Falls, Pa. 


5 Standard nut and bolt dimensions 

and thread specs given in new data 
sheet. Murphy Diesel Co, 5317 W Burn- 
ham St, Milwaukee 14, Wis. 


5 Cutless rubber bearings and their 

various applications discussed in 
32-page catalog. Photos, dimensional 
drawings, full specs. Lucian Q Moffitt, 
Inc, 333 S Main St, Akron, Ohio. 


5 Bronze gate valves described in 

two folders. Photos, application 
data, full specs for various valves in- 
cluded. Lunkenheimer Co, Box 360, Cin- 
cinnati 14, Ohio. 


57 High-pressure tube and pipe fit- 
tings presented in 28-page, 2-color 
catalog. Photos, dimensional drawings, 
full specs. Catalog 553, Flodar Corp, 
1394 E 45th St, Cleveland 3, Ohio. 


5 Pocket - size directory supplies 

name, street address, phone num- 
ber of 32 Cooper Alloy stainless steel 
valve and fitting distributors. Cooper 
Alloy Fdry Co, Hillside, N. J 


PRIME MOVERS & ACCESSORIES 


5 Gasoline engines for stationary, 
automotive and marine applica- 

tions covered in 6-page, 2-color folder. 

Photos, cutaways, exploded views and 

full specs on horizontal and vertical 

models of 404, 451, 477 cu-in displace- j 

ment. Bulletin L-7696, Twin Coach Co, 

Kent, Ohio 


60 V-type diesel engines of 12 and 16 
cylinders ranging from 2400 to 
4260 hp described in 8-page release. 
Photos, cutaway views, full specs incl. 
Bulletin 197, Nordberg Mfg Co, Milwau- 
kee 1, Wis. 


61 Diesel engines, ratings and de- 
scriptions and typical installations 
presented in 48-page booklet. Photos 
and specs incl. Murphy Diesel Co, 5317 
W Burnham St, Milwaukee 14, Wis. 


62 Hollow and solid-shaft vertical 
pump motors described in 4-color 
bulletin. Cutaways and phantom draw- 
ings show details and specific features 
of motor construction. Bulletin 1250, ; 
Louis Allis Co, Milwaukee 7, 


63 Packaged pumping, heating and 
straining units for fuel oil pre- 
sented in 8-page, 2-color booklet. Pho- 
tos, dimensional sketches and assembly 
and installation drawings included. 
Bulletin 16H, Schutte & Koerting Co, 
Cornwells Heighs, Bucks County, Pa. 


6 Control systems for protecting 
high capacity centrifugal boiler 
pumps during low load _ conditions 
treated in 8-page release. Full specs 
for each control system and its com- 
ponents. Bulletin S-53, Republic Flow 
ane Co, 2240 Diversey Pkwy, Chicago 
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NO. 13 a 
AUTOMATIC 


pounds of 
steam 


per hour... 


serves the | 
Power Industry 


In the post-war rush to expand power generating facilities, utilities have 
not lost sight of the need for operating economy. Increasingly over these 
years, the fuel-saving, performance-improving potentials of the Ljungstrom 
Air Preheater have been realized — until today, nearly two out of every 
three power boilers are ordered with the specification “Ljungstom Air 
Preheater.” 


Since 1946 alone, in fact, more than 347,000,000 pounds per hour of steam 
capacity — installed or on erder — have been designed for Ljungstrom. 


This record speaks for itself. It proves that the Ljungstrom Air Preheater 
is, indeed, the most economical heating surface in the modern boiler. 


The AIR PREHEATER CORPORATION 
60 East 42nd Street, New York 17, N.Y. 
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‘GOODZYEAR. 
ve Box 628 


OUTSTANDING 


OPPORTUNITIES NEW 


ATOMIC ENERGY PLANT 


This plant, near Portsmouth, Ohio, is in the building stage. Now 
is the time to investigate permanent positions with Goodyear 
Atomic Corporation, operators of the plant for the Atomic Energy 
Commission. This vast new field offers you unlimited possibilities 
in either of the two classifications listed below. 


1. COMMUNICATIONS AND 
CONTROL CIRCUIT DESIGN 


A degree in Electrical Engineering and a minimum of 2 years’ 
design experience in any of the following is required: 


@ Control circuits. 

@ Power system relaying and meter- 
ing. 

®@ Telemetering systems. 

@ PAX and PBX telephone systems. 


®@ Carrier telephone systems. 


® Hi-frequency radio communication 
systems. 


@ Public address system. 


2. POWER LOAD DISPATCHERS 


Would you enjoy the challenge of dispatching 15,000,000,000 
kilowatt-hours annually? 


This plant will use the largest single block of power ever supplied 
to a single customer in the history of the electric power industry. 
It's also interesting to note that the plant’s consumption will be 
2/3 of the power used by the whole state of Ohio. 

To qualify, you must have 6 to 12 years’ experience operating 
132 KV systems or above. Experience in operating synchronous 
condensers is not required but will be helpful. 


Write and tell us which of the two classifications 
interest you. Give us, also, an outline of your 
education, work experience and salary desired. 


GOODYEAR ATOMIC CORP. 
Portsmouth, Ohio 


& The thermostat on our Bunker 
C fuel-oil preheater went bad one 
evening while I was on watch. It 
was set to maintain oil temperature 
at 210 F but oil was leaving the 
heater at 150 F. 

The vapor-filled thermostat bulb 
was installed in a manifold in the 
main oil line. Manifold pressure was 
250 psi. 

As soon as I saw temperature 
drop, I checked the heater and ther- 
mostat. I could see the trouble was 
in the control so I got another from 
the storeroom as a replacement. I 
started to unscrew the defective bulb 
and after just two turns it shot from 
between my hands and hit the ceil- 
ing, followed by about 30 gallons of 
sticky fuel oil. 

The oil covered just about every- 
thing in the boiler room. I man- 
aged to grope my way to the fuel- 
oil pump to shut it down. Then I 
went back to see why the bulb had 
left the manifold so quickly, and why 
the oil had decided to follow it. 

I learned fast. The bulb was an 
older type, without a well. Its 
threads had corroded so badly only 
about two were left. I spent several 
days cleaning up that oil and I 
learned one valuable lesson: Don’t 
ever open any connection or fitting 
on a line under pressure. Shut the 
line down. Then do the job. 


Everett RANDALL Tampa, Fla. 


@ What is your “biggest boner’? We'll 
pay ten dollars for each one we publish. 


National Association of Corrosion En- 
gineers will cooperate in three short courses 
to be held in the remainder of 1953. Also, 
two short courses are contemplated on the 
West Coast and another for February 1954 
at Washington State College. Some univer- 
sities have instituted such corrosion courses 
and others have them under consideration. 
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The Oil That Says: 


High V.1. PUROLENE proves 
perfect in hundreds of uses 


The qualities built into Purolene are what 
give it such a broad, multi-purpose useful- 
ness. 


Expertly refined from a superior paraffin 
crude, Purolene has 100 plus V.I., high 
flash and fire, low pour, high resistance to 
oxidation and offers protection against rust. 


Purolene is one of a group of Pure Oil 
multi-purpose industrial lubricants, each 
designed to do many different jobs equally 
well. You can use them to simplify your 
lubrication practice and reduce your lubri- 
cants inventory. 


So effective is the multi-purpose character 
of the lubricants in this group that seldom 
more than six are needed to do the en- 
tirelubricationjobforevenalargeplant! 


Purolene is the perfect general 
purpose lubricant for air or gas 
compressors, and all applications 

~ A\ ranging from small ring-oiled 
Learn how to use this versatile line to .¥ As Ge bearings on electric motors and 


start a new labor-saving, money-saving NE machine tools to circulating sys- 
lubrication program in your plant. Use the SS - | tems on steam engines, paper 
coupon below. machines and many large indus- 


KEEP IT PURE AND SIMPLE! trial reduction gears. 


The Pure Oil Company, Industrial Sales Dept. E-310 
1 35 E. Wacker Drive, Chicago 1, Illinois 
Ni DU STRIA Please send me your free booklet on how to “Simplify 
and Save.” 


POSITION 


LUBRICANTS 


Be sure with Pure Scales offices located in more than 500 cities, including: Atlanta ... Birmingham ... Charleston ... Charlotte. . . Chattanooga 
Chicago... Columbus... Indianapolis... Jacksonville... Madison... Memphis... Miami... Milwaukee... Minneapolis...Norfolk..’. Pensacola... Pittsburgh...Richmond 
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-PYLE-NATIONAL 


Turbines 


to 120 h.p. 


The Pyle-National line of 
highly efficient impulse type 
turbines is ideal for depend- 
able mechanical drive of 
small machinery such as 
pumps, fans, blowers, stokers, 
abrasive wheels, agitators, 
and generators particularly 
where the exhaust steam can 
be used for heating and other 
purposes. 


Since 1897 Pyle-National has 
manufactured their turbines 
entirely within their own plant 
...thus assuring positive 
control of quality and work- 
manship through all stages 
of production...from raw 
material to the final testing. 


SEND NOW FOR BULLETINS 
containing complete informa- 
tion on these small and me- 
dium capacity turbines. 
TURBO-GENERATORS 

Also available is bulletin on 
Pyle-National turbo-gener- 
ators (500 to 15000 watts). 


THE 
PYLE-NATIONAL 
COMPANY SINCE 1897 


1387 N. KOSTNER AVE + CHICAGO 51 


District Offices and Representatives in Principal 
Cities of the United States 


FLOODLIGHTS + PYLET CONDUIT FITTINGS 


Matthew M Lawler 


Corporation Executive Changes 


Chain Belt Co of Milwaukee: J C 
Merwin, from president to chairman of the 


board; L B McKnight from executive vice- | 
Raybestos-Man- 
hattan, Inc: J H Matthews, from vice- | 


president to president. 


president to executive vice-president. Re- 
vere Copper & Brass, Inc: James M 
Kennedy, from president to chairman of 
the board; C A Macfie, from general sales 
manager to president. Canadian Nickel 
Co, Ltd: Ralph D Parker, from vice- 
president and a director to president. 


Operations Executive Changes 
Worthington Corp: Matthew M Law- 


ler, from asst vice-president and manager | 
| to vice-president in charge of Air Condi- 
| tioning and Refrigeration Division. Borg- | 


Warner Corp: D E Gamble, chairman of 
the supervisory board of the Borg & Beck 
Division; T L Knecht, from vice-president 
and general manager to president of the 
division succeeding Gamble; George W 
Borg, from chairman of the supervisory 
board to chairman of the executive com- 
mittee of the division. T J Ault, from vice- 


president and purchasing agent of Warner | 
Gear to general manager of Detroit Gear 


Division. 


Bechtel Corp: A J Orselli, from man- 
| ager of construction for the eastern divi- 


sion to vice-president of the power divi- 
sion. Clark Bros Co: Robert J Spears, 
district manager for the New York office 
succeeding Robert R McCartney, now 
Eastern Division manager and director of 
export operations. American District 


| Steam Co, Inc: James G Kintner, vice- 


president in charge of engineering. 


Engineer Changes 


Westinghouse Electric Corp: Robert 
C Cheek, from asst division sales manager 
to asst manager of engrg for Electronics 
Division, a newly-created post. Trane Co: 
Chester D Ware, heat transfer specialist in 


| product development; Henry Hurwicz, spe- 


PUMPS 


Types, Selection, Installation, 
Operation and Maintenance 


Just Published! 2nd Ed. 


A complete and practical treatment of 
pumps and pumping problems. Discusses 
pump applications, performance, and serv- 
ice limitations . . . gives details on install- 
ing, operating, and maintaining them at 
peak efficiency. All important types are 
covered, including: reciprocating, centrifu- 
gal, turbine, propeller, and rotary pumps. 
Important types, like deep-well, boiler-feed, 
sewage and sludge, and sanitary pumps are 
treated in separate chap- 
ters. By Frank A. Kristal. 
Lic. Prof. Engr., and 
F. A. Annett, Contribut- 
ing Editor, POWER. Sec- 
ond Edition. 373 pp., 417 
illus., $6.50 


WATER TREATMENT 
and PURIFICATION 


A practical guide to the processes and ap- 
paratus for treating and purifying water. 
Gives you the working knowledge to deal 
with any problem relating to water for 
boiler-feed, or for special manufacturing 
requirements. Covers sedimentation tanks, 
coagulation basins, chemical feeding devices, 
filtration plants, softening apparatus, ion 
exchange apparatus, sterilization processes, 
etc. Deals with the purification problems 
in textile, brewing, distilling, rayon, paper 
making, ice and food industries. By William 
J. Ryan. Second Edition. 270 pp., 66 illus., 
$5.50 


INSTRUMENT and 
CONTROL MANUAL 
for Operating Engineers 


Finger-tip information on the construction 
and operation of all types of indicators, 
controllers, and control systems. Designed 
for the man in the plant .. . describes the 
most modern instruments for measuring and 
controlling liquid levels, pressure, tempera- 
ture, speed, and humidity. Provides you 
with concise explanations of various sys- 
tems, and enables you to maintain your 
control equipment with minimum loss_ in 
time and labor. By Eugene W. F, Feller, 
Operating Engr. 426 pp., 484 illus., $7.00 


HANDBOOK 
OF RIGGING 


Condensed into this one 
book are all the tips, 
methods and _ techniques 
essential to more effective 
practices in industrial and 
construction operations. 
Deals with everyday maintenance operations 
—with the transportation and handling of 
heavy machinery—with the erection and 
demolition of smaller size structures. Covers 
everything from ropes, hoisting chains and 
hooks, to slings and ladders, By W. E. Ross- 
= Safety Engr. 321 pp., over 300 illus., 


McGraw-Hill Book Co., 330 W. 42 St., NYC 36 
Send me book(s) checked below for 10 days’ ex- 
amination on approval. In 10 days I will remit for 
book(s) I keep, plus a few cents for delivery, and 
return unwanted book(s) postpaid. (We pay for 
delivery if you remit with this coupon; same return 
privilege.) 


() Kristal & Annett— PUMPS—$6.50 

Ryan—WATER TREATMENT—$5.50 

() Feller—INSTR. & CONT. MANUAL—$7.00 
Rossnagel—HDBK. OF RIGGING—$6.00 
(Print) 

Name 

Address 
City 
Company 
Position 


State 


P-10 
This offer applies to U. S. only 
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The cheapest 
‘pump is the one 
that lives up | 
‘to expectations 


First cost is the smallest part of what the 
wrong pump could cost you, once in- 
stalled. If it fails to meet capacity and 
pressure requirements, it means costly re- 
placement or supplementary pump units. 
Or if the pump is not built to stand up 
on the job, the owner is in for more ex- 
pense and dissatisfaction. 

“Buffalo” Pumps cost a little more to 
build—and by the same token, a lot less 
to run. Only the finest workmanship and 
materials go into them. Impellers, shafts, 
stuffing boxes and bearings are oversize. 
Water passages are simply formed. All 
parts are readily accessible. And whether 
you need a boiler feed pump to handle 
300 gpm at 1400’ head, a water pump to 
handle up to 10,000 gpm, or a single suc- 
tion pump for, say, zone air conditioning, 
“Buffalo” makes the right model and size 
for the job. What’s more, it’s load-tested 
before delivery, and you can be sure of 
performance right 

up to rated capacity. [~-~~__ 
On your next job, 
make it “Buffalo” 
and see. 


Su, 


“Buffalo” Type SL Double Suction Pump. 
For Engineering data, write for Bulletin 955. 


@ 


BUFFAL PS, INC. 
488 BROADWAY BUFFALO, N. Y. 
Subsidiary of Buffalo Forge Company 


Canada Pumps, Ltd., Kitchener, Ont. Sales Representatives in all Principal Cities 


. BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 
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Designed for 
DURABILITY 


as well as Flexibility 


DURABILITY is designed into the Badger 
Directed-Flexing, Self-Equalizing Joints: 


1 each corrugation is designed with the proper-depth for its 
diameter; each diameter is gauged to its proper traverse 


2 each corrugation—and it’s the Badger all curve corrugation— 
is shaped to flex by Directed Flexing using matching shaped 
equalizing rings to guide and control the flexing movement. 
The corrugation wraps and unwraps itself, using the rings as 
the bearing surface, distributing the flexing stresses evenly 
over all areas of each of the all-curve corrugations. 


3 each corrugation is progressively controlled and limited to its 
proper flexing traverse 


4 the corrugations are formed from a single metal tube of suitable 
length by a special forming process which minimizes forming 
stresses in the metal 


5 every joint is scientifically heat-treated at each of several key 
steps in its manufacture 


The many thousands of Badger Directed-Flexing, Self- 
Equalizing Expansion Joints in service now for many 
years are in themselves testinzonials as to their dura- 
bility. They will serve you equally well. With a wide — 
range of sizes in either flanged or welding end design, 
with a choice of several metals, with facilities for de- 
signing special joints, why not let our expansion joint 
specialists take care of your requirements? 


BADGER MANUFACTURING COMPANY 


Original and Sole Manufacturer of Badger Expansion Joints 


230 BENT STREET @e CAMBRIDGE e MASS. 


More APPOINTMENTS 


Begins on page 278 


cial heat transfer development project. 
Walter Kidde Nuclear Laboratories: Dr 
Cecil B Ellis, head of Research Dept; 
Laboratory Division; J J Byrnes, head of 
Engrg Dept, Laboratory Division; Karl 
Puechl, head of Theoretical Dept, Develop- 
ment Division. Solar Aircraft Co: Frank J 
Hodnick, ceramic research engineer. 


New Sales Managers 


Norton Co: Edmund H Gagnon, Cleve- 
land warehouse and sales office; Everett M 
Story, Hartford office. Potter & Brum- 
field: D J Fagge, Washington DC sales 
office; G W Moler, from Washington DC 
office to general sales manager. Allis- 
Chalmers Mfg Co: H R Wilson, from 
Indianapolis district office representative 
to manager of Rockford, Ill. branch office. 

General Electric Co: R H Jackson, 
Southeastern District of Apparatus Sales 
Division. Graybar Electric Co, Inc: A 
P Torros, from Outside Construction and 
Power Apparatus Sales for Jacksonville 
district to manager of the Tampa branch. 
Minneapolis-Honeywell Regulator Co: 
Fred Kaiser, from field sales manager to 
manager of the Eastern region. 

DeLaval Steam Turbine Co: Arthur 
L Foltz, Detroit district office. U. S. Rub- 
ber Co: G J Russ, general sales manager 
—a new post; A N Reeves, branch sales; 
R J Thomas, distributor sales; A Eaton- 
Clarke, head office and government sales. 
Bristol Co: F W Borchers, from asst sales 
manager to general sales manager. 


New Sales Engineers 


Cooper-Be Corp: John Alcorn, 
foreign sales office; R L Moore, Chicago 
office. Norton Co: Allen C Moore, from 
Detroit office to western Michigan area; 
Harlan W Cobb, Cleveland area; Philip 
H Threshie, San Diego and Arizona area; 
Robert P Cooper and Robert N Hamilton, 
Los Angeles area. DeLaval Steam Tur- 
bine Co: Walter F Senkus, turbine and 
power plant equipment sales in the mid- 
west region. 

U.S. Hoffman Machinery Corp: 
Arthur E Poole, metropolitan New York- 
northern New Jersey area; Ralph Eads, 
Houston-southern Texas area. Allis-Chal- 
mers Mfg Co: Ralph W Buchmueller, 
Peoria, Ill. office; Bruce F Campbell, Wash- 
ington, DC office; John Ernst Jr, Milwau- 
kee office; Harry Falck, Los Angeles of- 
fice; Rudolph J Kristoff, Jackson, Mich, 
office. Reliance Electric & Engrg Co: 
Garvin L Jones, Newark office; Thomas J 
Lisy, Pittsburgh office. Laclede-Christy 
Co: Paul Ascenzo, New York territory. 


New Distributors 


For Elgin Softerer Corp: G F Sterne 
& Sons Ltd, Brantford Canada. For Boston 
Woven Hose & Rubber Co: LeValley- 
McLeod, Inc of Syracuse, N. Y. For Multi- 
Amp Corp: Westinghouse Electric Sup- 
ply Co of N.Y. For Republic Mfg Co of 
Cleveland: Florida Metals, Inc of Tampa, 
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take a good look 
at the 


IDENTIFICATION DISC: An cluminum mork- » 
ing plate on all Walworth No. 225P's facili- ; Bs 
tates inventory control and makes reordering fe 
quick and positive. : 


No. Globe 


- the Toughest Bronze Valve Your Money Can Buy 


NEWLY DESIGNED HANDWHEEL: Potented 
cir-cooled, finger-fit hondwheel affords sure 


The stainless steel, corrosion resistant seats and discs are heat treated tq a 
hardness of 500 Brinell — hard enough to scratch glass and crush nails! The 
valve can be closed on sand, slag, and pipe scale without injury to the seating 
surfaces. “Wire drawing” is practically eliminated. All parts are accurately 
machined and gaged. Years of tight, positive shut-off are assured. 

Available in both globe and angle types (angle type: No. 227P) in sizes 
Y,” to 2”, this quality valve is recommended for 350 Ibs. W.S.P. at 550 P, 
and 1000 Ibs. non-shock service on cold water, oil, gas, or air. 

For full data on this long-life, economical Walworth Bronze Valve, see 

IMPROVED PACKING: Molded packing of your local Walworth distributor, or write for Circular. 

wire. Selteble for proctically every service. 


Valves can be repccked under pressure when 
fuily opened. 


HEXAGONAL UNION BONNET 

CONNECTION, DEEP STUFFING 

BOX AND RUGGED STUFFING 

NUT: Union bonnet connection 

eliminates any chance of distortion or leak- 

age even though valve is repeatedly tuken 
apart and reassembled. 


SEATS AND DISCS: Plug type seats ond discs 
of stainless steel, heat-treated to 500 
Brinell hardness and machined simultane- 
ously to a mirror-like finish, with accurate 
tapers assures tight positive shut-off with 
minimum hondwheel effort. 


OVERSIZE STEM: 

The high-tensile strength 

silicon-bronze stem assures 

long life and protection 
against wear. 


WALWORTH 


60 EAST 42nd STREET, NEW YORK 17, N. ¥. 


EXTRA STRONG BODY: Made of Composi- 
tion M (ASTM B61) bronze. Thick walls and 
rugged hexes provide a high safety factor. 
Valves undergo hydrostatic shell test of 
1,000 psi. 


! 
t 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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"amous Pittsburgh firm 


uses 
Refrigeration 


35 years, and finds it 


very dependable 
The D. L. Clark Company, 


manufacturers of the world fa- 
mous Clark Bar, and Clark Breth- 
ers Chewing Gum Company now 
operate eight large Frick refrig- 
erating machines in their Pitts- 
burgh Plants. The first of these 
compressors, installed in 1918, is 
still in service. Other Frick equip- 
ment includes condensers, coolers 
and controls. 


Today, Clark Bars and Clark's 
Teaberry Gum are famous the 
world over. Frick air conditioning 
and cold storage systems play a 
vital part in maintaining the qual- 
ity of all Clark products. 

There's hardly a business that 
cannot profit from the use of 
similar Frick cooling equipment. 


Let us quote on the system 


YOU need. 


Frick 4-cylinder ammonia compressor at D. L. 
Clark Co., Pittsburgh. Motor has 300 hp. 


|More APPOINTMENTS 


Begins on page 278 


Jacksonville and Miami; E D Sweetland 


Co of San Francisco; Pace-Turpin & Co | 


of Salt Lake City; Palmer Supply Co of 


New Representatives 


For U.S. Rubber Co: Earley Sales Co | 


of Paterson, N. J.; For Copes-Vulean Di- 


vision of Continental Fdry & Mach Co: | 
CH Spencer & Co of Salt Lake City. For 
John Hewson Co: H E Ransford Co of | 
Pittsburgh; Thomas A Collier Co of Phila- | 


delphia. For Precision Transformer 
Corp: Alton M Johnson Co of Minneapolis 


and L H Benesh Co of Bettendorf, Iowa. | 


New Branch Offices, Warehouses, Etc 


Clark Bros Co, 


Ralph C MeDonald. U.S. Rubber Co: 
branch warehouse at 4800 Colorado Blvd, 
Denver, Colo. Boston Woven Hose & 
Rubber Co: branch warehouse at 685 
Metal Rd NE, Atlanta, Ga. under Terry 


Hayden. 
Recent Purchases, Mergers, Etc 


Charles T Main, Ine: all business of 
John A Stevens, Inc of Lowell, Mass. 
Otis Elevator Co: Transmitter Equip- 
ment Mfg Co; TEMCO will remain in 
operation long enough to fill existing con- 
tracts. Chain Belt Co: all facilities and 


business of Shafer Bearing Corp. Youngs- | 
town Sheet & Tube Co: an interest in | 


Perrault Fibercast Corp. Bassick Co: 
production tools and inventory of finished 


| goods and parts in process of manufacture 


of the industrial caster and wheel line | 
now made by Killbourne & Jacobs Co. | 


General Supply Co of Cleveland: unifica- 
tion of facilities with Singleton Co. 


Obituaries 


| Fred Kalmbach, Sr. 73, chairman of the 
Machine Co and of 


board of General 
Electric Furnace-Man, Inc, July 31. 


Philip Torchio Jr, 45, commercial vice- | 


president of American Gas & Electric Serv- 
ive Corp of New York, August 9. 
Gaylord B Buck, 59, vice-president and 


| commercial manager of Public Service Co 


| of Colorado, August 2. 


| C E Bramble, 


treasurer of California-Pacific Utilities Co, | 


61, vice-president and 


July 15. 


| E Parish Lovejoy, 53, former executive of 
Detroit Edison Co, August 14. 


| Harold J MacDonald, 54, government 


sales manager for U.S. Rubber Co’s elec- | 
| trical wire and cable dept, August 19. | 


| “Weathertron” and “Weathertronics” 
| will be the new names applied to General 


Electric’s heat pump and activities in the 
heat pump field. Also, the old Heat Pump 


| Dept will be known as Weathron Dept. 


Division of Dresser | 
Operations, Inc: service office in Fox Bldg | 
at 1612 Market St, Philadelphia under | 


—Adjustabie— 
SPROCKET RIM 
with Guide 


Overhead valves, whatever 
their position, are always 
within reach — when you 
control them right from the 
floor! No need for climb- 
ing ladders, perching on 
boilers, balancing on work- 
benches or machines. Avoid 
accidents — and costly 
claims. Note these particu- 
lar advantages of Babbitt 
Adjustable Sprocket Rim 
with Chain Guide: 


®@ Positive, efficient valve control 
@ Saves money on fuel and steam 
@ Does away with accidents 


Four simple, quickly assembled parts, quickly 
installed — in range of 10 adjusiable sizes to fit 
all valve wheels from 2 to 30 inches diameter, 
with rising or non-rising stems. 

Call your Industrial Distributor. He 

carries complete stocks. Or write 

for descriptive folder and prices. 


Babbitt 


2 BABBITT SQUARE, NEW BEDFORD, MASS. 


POWER’S 


“ATOMIC ENERGY 
TODAY" 


—condenses the reports of four 
industry teams on actual plans and 


costs for atomic power plants. 


—makes these reports understand- 
able with a 4-page refresher 
course on nuclear fission. 


This is what the busy engineer 
needs to know about atomic en- 
ergy today. 


16 pages. Profusely illustrated. 
30¢ per copy. Less for quantity 
orders.» 


330 W. 42 St. 
New York 36, N. Y. 


POWER 
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Measures fundamental indicator of combustion efficiency— 
Oxygen. Applicable to power plants and process problems 
like catalytic crackers, open hearths, process heaters, inert 
gases, etc. 

PRINCIPLE — Based on paramagnetic (attracted by mag- 
netism) properties of Oxygen. 

FEATURES — Highly sensitive to change in 02 content — re- 
sponds rapidly. Electrically operated. Electronic type re- 
corder. Temperature controlled. Pressure compensated. No 
liquid or gaseous fuel required. No chemicals. Highly ac- 
curate. Not affected by wide change of gas flow rate. Con- 
tinuous sampling and recording. 

Glass and corrosive resistant 

sampling system. Remote 

mounted analyzer and 

recorder. Four records. 

on same chart possible. 

Low maintenance. 


Hays Magnotherm 
0, Meter 


Hays Combustion 
Meter 


Hundreds of these meters 

have been in operation for 

many years in all types of plants 

burning all kinds of fuels and saving thousands of fuel dollars. 
PRINCIPLE — Operates on Orsat principle of volumetric 
measurement and chemical absorption. Difference in sample 
before and after absorption gives exact percentage of CO, 
absorbed by chemical. 

FEATURES — Low price. Water operation. Pressure and 
temperature compensated. Volumetric determination. Chemi- 
cal absorption. 2-minute operating cycle. Easily understood. 
Rugged construction. Low maintenance. Available in 6 re- 
mote mounted types anc’ 3 integral types: (a) CO. only— 
recording with or without indicator (b) CO. and flue gas 
temp. recorder combined (c) COz, draft or flue gas temp. 
recorder combined. Remote or integral mounting. 


THE HAYS CORPORATION 


MICHIGAN CITY 3, INDIANA 
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Provides a QUANTITATIVE guide to efficiency — deals with 
quantities of air and steam; by contrast CO2 and Oz» meters 
are QUALITATIVE guides since they determine directly 
quality of combustion gases. 
PRINCIPLE — Record of steam flow is assumed to be Btu's 
produced; record of air flow is calibrated to flow of air re- 
quired to generate that steam. 
FEATURES — Electric operation of flow meter and air flow 
recorder. Diaphragm-type air flow measuring unit. Air flow 
measuring element does no work. Air flow recorder—motor 
operated. Adjustable cam air flow calibration. Mercury trans- 
mitter — pressures to 2500 psi. 
Interchangeable range tubes 
for steam flow. Remote 
mounted steam flow trans- 
mitter. No high pressure 
piping into panel. Easily 
installed and adjusted. 
Low maintenance. 


Hays-Penn Boiler 
Efficiency Meter 


Hays Condu-Therm 
CO. Meter 


A new instrument using 
three established ideas: (1) 
COz as guide to combustion ef- 
ficiency (2) thermal conductivity principle (3) electronic type 
operation. 
PRINCIPLE — Based on thermal conductivity of gases, i.e., 
that all gases conduct heat at different rates. 
FEATURES — 5-second response to change in COs content. 
= .25% accuracy for ranges 0 to 20%. Electrically operated. 
Electronic type recorder. Temperature controlled. Humidity 
controlled. No chemicals required. No moving parts in ana- 
lyzer. Continuous sampling. No drying agent required. 
Unmatched construction features. Not affected by wide 
change in gas flow rate. High sensitivity. Rapid response 
Continuous recording. Remote mounted analyzer and re- 
corder. Low maintenance. 


Automatic Combustion Control * Boiler Panels * Hays-Penn Flowmeters 
Veriflow Meters and Veritrol © Gas Analyzers * Draft Gages 
Combustion Test Sets * COz Recorders * Electronic Oxygen Recorders 
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TYPE 1411 
IRON BODY 
SAFETY VALVE 


Sizes: 

1%” through 6” 
Pressures: 

Up to 250 P.S.I. 
Temperatures: 

Up to 450°. F. 
Standard Connections: 
Threaded or flanged. 


Designed with a bevel seat, single ring 
blowdown control and a one-piece feather 
(disc), this high capacity, wing guided 
valve incorporates every feature essential 
to complete dependability, positive pro- 
tection and ease of maintenance. Recom- 
mended installations include water tube 


 CONSOLIDAT ED E boilers, mechanically fired fire tube boil- 


ers, accumulators, unfired pressure ves- 
sels and pipe lines within its rated capac- 
ity. All sizes available with oversize inlet 
flanges for replacement purposes. 


SAFETY VALVES 


The dependability and high performance standards of Con- 
solidated Safety Valves assure maximum protection of em- 


TYPE 1415 


ployees, plant facilities and production. Proved in thousands STEEL BODY 
of installations during the past 75 years, these spring-loaded SAFETY VALVE 
valves provide high discharge capacity, positive and tight Sizes: 

closing after operation. ¥2” through 6”. 
The capacities of all Consolidated Safety Valves are guar- Pop te 600 PSI. 
anteed and proved by flow measurements. A 2100-pound Temperatures: 
design boiler, used exclusively for testing and setting, is Up to 900° F. 
further assurance that Consolidated Safety Valves are the Standard Connections: 
best protection available. Flanged. 
Whatever your working pressures and temperatures, the 

complete line of Consolidated Safety Valves makes selection Body is cast steel. Has a high erosion and 
easy for your particular needs. They have few working corrosion resistant Stainless steel seat 
parts, are tough, and require little maintenance throughout ~ bushing seal welded to the base. Recom- 
their long service life. Full information, including safety mended for all applications beyond the 


. : scope of its companion valve in cast iron, 
and service feature data, are yours on request. Write for Type 1411 shown above. It is a high capa- 
Catalog 700. 


city wing guided valve with fully exposed 
spring—a rugged, dependable and econom- 
ical valve proved in thousands of field 
installations. Available with oversize inlet 
flanges. 


NSOLIDATED SAFETY VALVES | 


MAXWELL 


fami A product of MANNING, MAXWELL & MOORE, INC. STRATFORD, CONN, 
MI: 


& 


MAKERS OF ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, 
"HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES. BUILDERS OF “SHAW-BOX” CRANES, ‘BUDGIT’ AND 
‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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w Cost Power 


Supply Reliable, Compact, Lo 


INNorRDBERG Radial Engines (Diesel, Duafuel® —Spark-Fired 
Gas) offer an unusual combination of design and operating 
advantages which make them ideally suited for continuous 
heavy duty power service. Compare these basic advantages: 


COMPACT DESIGN MINIMUM MAINTENANCE 
EFFICIENT OPERATION PROVEN DEPENDABILITY 

@ NORDBERG 2-CYCLE RADIAL 
LOWER STANDBY COST LOWER BUILDING COSTS 


Applicable for municipal and indus- 
triol power plants ond central 
stations ... wherever compact, SHIPPED AS A COMPLETE UNIT 
economical, dependoble power is 


required. For full details, send 
for Bulletin 200. 


NORDBERG MFG. CO., Milwaukee, Wisconsin 
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Straight Tube 
U-Tube 
Horizontal 
Vertical 
Condensing 
Subcooling 
Desuperheating 
High Pressure 
Low Pressure 
Large Capacity 
Small Capacity 


at our finger-tips 


the right feedwater heater design 


No matter what may be your capacity needs, your boiler 
pressure, your plant heat balance, or your special operat- 
ing conditions, you can be sure that G-R can supply a 
practical, effective design of feedwater heater precisely 
suited to your needs. 


That’s because of the 65 years of G-R experience in build- 
ing feedwater heaters, throughout which the G-R designs 
have been steadily deveioped to keep abreast of advances 


THE GRISCOM-RUSSELL 


HEAT TRANSFER APPARATUS 


for your needs 


a] Feedwater Heaters 


in steam plant practice. 


And here’s another important result of this unequalled 
G-R experience . . . the many proven exclusive design 
features that assure long, economical service as well as 
highly efficient heat transfer. 


Write for bulletin describing in detail the many types 
and advantages of these units. 


CO., MASSILLON, OHIO 
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rigid piping must be connected 
to machinery 


By using CMH Flexible Metal Hose as the connecting 

link between rigid pipe and machinery, you solve two 

otherwise serious problems—the elimination of damage 

to the piping because of vibration and the compensation 

for any misalignment that may exist. Properly installed, 

CMH Flexible Metal Hose will give long, dependable, 
trouble-free service without further attention. 

| YOUR GUIDE Whatever your flexible connection problem, there is 

TO MOTION a CMH hose type to meet your needs. Corrugated and 

CONTROL convoluted types are available in a wide variety of designs 

_, 


and in a complete range of sizes. CMH Flexible Metal 
Hose is offered in steel, bronze, stainless steel and other 

Catalog 130 gives specifications fer alloys to fill your requirements. Your Flexonics distribu- 

all types of CMH hose. Write for a ‘ a. 1 a 

copy or see the Flexonics catalogs tor will give you further data. Look for his name in your 

i emica ineeri t : 

cod Ment classified telephone directory or we will be pleased to 

send it to you. 


4 


. CHICAGO_METAL HOSE Division 
F lexonicy ation. 1301 South Third Avenue, Maywood, Illinois 
CMH products that 4 


ho ed ind t 
= 50 In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 


Flexible metal hose ves Expansion joints . Metallic bellows 


Aircraft components 


} 
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for VALVE and FITTING MATERIALS 


Here, steam up to 1500 pounds pressure 
and 1000° F. gives Vogt the answer to any 
question of materials or construction for 
valves and fittings in just a few days... 
facts that would take years to obtain under 
normal operating conditions! 


We set up our own Torture Chamber to 
determine the durability of valve packings 
and gaskets; the resistance of various steels to 
corrosion and erosion; and how hard and how 
smooth surfaces of seats, discs and stems must 
be to withstand steam at high pressures and 
high temperatures. We tested and found an 
ideal yoke nut material, and we uncovered 
facts on joint design that could be found in 
no other way. 


HENRY VOGT MACHINE CO.., Louisville 10, Ky. 


BRANCH OFFICES: NEW YORK @ CHICAGO @ CLEVELAND 
PHILADELPHIA @ ST. LOUIS @ DALLAS @ CHARLESTON, W. VA. 


Thus, by constant and accelerated testing, 
we quickly and definitely prove or disprove 
the claims that are made for many newly 
developed materials. And thereby we make 
sure that only the best goes into valves and 
fittings that bear the name Vogt. 


Consult Catalog F-9 for the complete Vogt line of 
drop forged steel valves, fittings and flanges for 
steam, water, oil, gas, air and refrigeration services. 


FORGED STEEL 


=. aw 


\ 
DROP 
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Belt Conveyors 

REDLER Conveyor-Elevators 
ZIPPER Conveyor-Elevators 
Weigh Larries 

Crushers, Roll and Ring Type 
Bucket Elevators 

Pivoted Bucket Carriers 
Screw Conveyors 

Skip Hoists 

Belt, Pan & Plate Feeders 
Track Hoppers & Bin Gates 
TELLEVEL Bin Level Controls 
Water Intake Screens 


SEALMASTER Ball Bearing Units 


Write for a bulletin 
on any of the above 


ECUSTA PAPER CORPORATION, Pisgah Forest, N. C. 
Coal from track hopper is elevated by an S-A Pan Feeder to 
a double rotor Knittel Crusher. An S-A Belt Conveyor then 
takes it to the transfer house. Here it is discharged to another 
belt conveyor or to yard storage for later reclaiming by pan 
feeder from storage hopper. The second conveyor carries the 
coal to the roof of the boiler house and discharges it to a 
horizontal REDLER Conveyor that discharges through seven 
openings. An S-A Tellevel control at the head end of the 
REDLER prevents jamming. The System can handle 75 tons 


per hour. 


Cigarette paper, an extensive line 
of thin paper specialties, and Olin 
cellophane are manufactured in 
large volume at this plant. Expand- 
ing operations requiring new power 
facilities made this new coal han- 
dling system necessary. You see 
here S-A equipment that takes 
coal from the track hopper, 
crushes it, and delivers as needed 
to boiler house bunkers or yard 
storage. It zlso reclaims from stor- 


STEPHEN 


\ 


5 Ridgeway Avenve, Aurora, Illinois 


CONVEYING 
yslems handle coal in flexible flow 


HIGH volume at LOW cost per ton 


age—and does the whole job with a 
minimum of labor or supervision. 

S-A engineers have earned a 
reputation for their efficient, eco- 
nomical solutions to all kinds of 
coal handling problems. Drawing 
upon a vast experience, plus the 
most complete line of bulk han- 
dling equipment, they can help 
you to find a profitable answer to 
your bulk handling problems. 
Write and we'll arrange a meeting. 


eAbamson 


MFG. CO_/ tos Angeles, Colif., Belleville, Ontario 


DESIGNERS AND MANUFACTURERS OF ALL TYPES OF BULK MATERIALS HANDLING EQUIPMENT 
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How to make a stoker with Perfect Spread 


WHETHER YOU PLAN to buy a new unit or to re-stoker 
an old one, it must be engineered to assure top efficiency 
with both low and high ash coals. And a prime requisite 
for such efficiency is even coal distribution over the entire 
grate...the perfect spread that is provided only by 
American Engineering’s unique spiral overthrow rotor. 
Supplementing that, you need the exclusive Perfect 
Spread traveling conveyor feeder that won't clog...not 
even on wet coal. This feeder operates on a high traction 
principle that provides true, continuous feeding throughout 
its whole range of 50 to 7500 Ibs. of coal per hour. And 
for maximum combustion... most steam per fuel dollar. .. 
the special AE cinder return and adjustable overfire air 


system are unsurpassed. 
Perfect Spread Stokers are available in a wide choice of 


290 


sizes, capacities and grate types. Ask to have an American 
Engineering Company representative call and discuss your 
exact requirements. 


COMPANY 
2400 ARAMINGO AVE., PHILADELPHIA 25, PA. 


IN CANADA: AFFILIATED ENGINEERING CORPORATIONS, 
LTD., MONTREAL 2, CANADA 


AE Products are: Taylor and Perfect Spread Stokers, 
Marine Deck Auxiliaries, Hele-Shaw and Hydramite Fluid 
© Power, Lo-Hed Hoists, Lo-Hed Car Pullers. 
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DUQUESNE LIGHT COMPANY 
ELRAMA STATION 


SAFE. CLEAN - EFFICIENT CONVEYING 


Duquesne Light Company, Pittsburgh, Pa., Elrama Station, takes full 
Fuller screw feeder, discharging fly advantage of the efficiency of the Fuller-Kinyon Conveying System for 
’ ash from Allen-Sherman-Hoff evac- disposal of its dry fly ash from boilers. 
uating system. 
An Allen-Sherman-Hoff evacuating system discharges the fly ash to a 
Fuller screw feeder which, in turn, delivers the material, through a vertical 
pipe leading downwardly, approximately 100 feet, to a Fuller-Kinyon 
Pump on the ground floor of the boiler house. 


The Fuller-Kinyon System conveys, underground, to a storage and 
loading silo in the yard, a distance of approximately 800 feet, at rate of 
25 tons an hour. A Fuller Rotary Single-stage Compressor furnishes 763 
c. f. m. of air at 30-lb. pressure to the Fuller-Kinyon Pump, through a 
direct-connected air line. Air, where and when needed, at the proper 
pressure to do the work required most efficiently and economically. 


Air-conveying of dry, pulverized materials has had specialized engi- 
neering treatment at Fuller for twenty-seven years. Why not take ad- 
vantage of this experience the next time you have a conveying problem? 
We'll be glad to work with you and give you the benefit of this experience. 


| 
i 


FULLER COMPANY 
Catasauqua, Pa. 
Branch Offices 


Chicago + San Francisco + Los Angeles 
Seattle + Birmingham 


DRY MATERIAL CONVEYING SYSTEMS 
AND COOLERS—COMPRESSORS 
AND VACUUM PUMPS—FEEDERS 
AND ASSOCIATED EQUIPMENT 


Fuller-Kinyon Pump, right, conveying to 
storage. Fuller Rotary Single-stage Com- 
pressor, left, furnishes ar for conveying. 


POWER * OCTOBER 1953 


ip 
ae 
‘ if 
Th 
e 
a h handling with fuller-kiny an 
~ 
— 
F 
a 
ae 
: 
. 
=. 
= Pg i 
2173 3 


Clearest Water 
per dollar invested 


This 200,000 gph hot 
lime-hot zeolite soften- 
er located at an eastern 
refinery is the world’s 
largest installation. 


SPHERICONE Hot Process Water Softener 


In hot process water softening, the clarity of the 
effluent depends, among other factors, on the 
rising rate of the water through the unit...the 
greater the cross-sectional area, the lower the rates 
...the lower the rates, the lower the turbidity. 


This lower turbidity means fewer filter backwash- 
ings and the very lowest labor costs. 


The Sphericone, a Graver original design, offers 
a larger cross-sectional area per pound of steel 
used, and consequently per dollar invested, 


than the standard cylindrical type of hot process 
softener. 


The expanding settling zone and larger cross- 
sectional area provide crystal clear effluent at 
rates, in many cases, up to 20-30% overload. 


These features, plus the Sphericone’s high effi-. 


ciency in silica reduction by contact with MgO 
sludge in a deep, dense blanket, make it one of 
the most important developments in the hot 
process softening field. 


GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 


DEPT. P-HP, 


216 WEST 14TH STREET, NEW YORK 11, N. Y. 


In Canada: The Bird-Archer Co., Ltd., Cobourg, Ontario * In Mexico: Proveedores Tecnicos, S.A., Puebla 259, Mexico 7, D. F. 
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PROMPT COMPACT 
DELIVERY DESIGN 


Ag 


write for complete data today! © 


BROWN BOVERI CORPORATION 
19 RECTOR STREET, NEW YORK 6, N. Y. 
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Z ‘STEEL ANCHOR 
CLAMPS) 


DIAGRAM FOR 
LONG BOILER LIFE 


...and a formula for fewer shutdowns 


CRYSTOLON* Armor Blocks 


will be the greatest you have ever ex- 
perienced, 


Bulletin Sent Free 
For more information 
about CRYSTOLON Re- 
fractories for Boiler 
Protection, write for 
Bulletin 862 Norton 


ad». 
Company, 449 New ; 


The way to get the most out of water 
tube boilers is to give them CRYSTOLON 
Armor Block protection. 

CRYSTOLON Armor Blocks are made to 
afford maximum protection to tubes 
from localized heat generation and flame 
impingement. They’re tapered for se- 
cure locking and to maintain intimate 
contact with the water tubes. They can 
be replaced readily from the fire side of 


i Bond St., Worcester 
6, Massachusetts. 
You'll get these advantages Canadian Representative: A, P. Green 


1, Ability to stand up under high heat Fire Brick Co., Ltd., Toronto, Ontario. 
(up to 3050°F). 

2. Virtually impervious to slag penetra- 
tion. 


3. Practically clinxer-proof. NOR TON 


4, Stand up under abrasion caused by 
the moving bed of stoker-fired fur- 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 


— Special REFRACTORIES 


. Installation easy and inexpensive. 


And when you need cement, call for better products. .. fo make other products better 
NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 


Norton CRYSTOLON cement for laying up 
bricks — and for air-cooled wall con- 
struction. The time between shutdowns 
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PIPE INSULATION 


UNEQUALLED FOR EASE OF 
APPLICATION ... 
DURABILITY, AND SERVICE 


UNIBESTOS 
IS RUGGED. 
IT STAYS : 
ON THE JOB | 


UNION ASBESTOS & RUBBER COMPANY 


DEPT. C-10, 332 SOUTH MICHIGAN AVENUE, CHICAGO 4, ILLINOIS 
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Whether you require a simple pipe bend or a complicated pre 
fabricated assembly Navco cam help you. As shown above, 
Navco Shops are equipped to handle Chrome Moly, Stainless, 
Carbon Steel and Copper, in addition to any of the many other 
Ferrous and Non-Ferrous inateriais. 


PIPING 


NATIONAL VALVE & MANUFACTURING COMPANY - PITTSBURGH, P 


NEW YORK + CHICAGO + CLEVELAND + BOSTON ATLANTA + “BUFFALO. CINCINNATI 
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Reasons for 


Accurate Regulation 


| 


Packless construction eliminates the need for closely 
fitted parts that may stick or bind due to dirt or 
uneven expansion of the parts. 


In Spence Temperature Regulators, the Main 
Valve is actuated by a large balanced metal dia- 
phragm which responds to the slightest changes in 
temperature. 


Sensitive Pilots are designed to limit heater pres- 
sure to an adjustable maximum. As the temperature 
at the thermostat drops a few degrees there is a 
corresponding increase in steam pressure up to the 
limit for which the Pilot is set. 


With regulators that respond only to tempera- 
ture, an increase in load is accompanied by a mo- 


PACKLESS 
CONSTRUCTION 


LARGE BALANCED 
METAL DIAPHRAGM 


SENSITIVE 
PILOT 


mentary decrease in steam pressure caused by faster 
condensation in the heating element. There is a time 
lag until the thermostat senses the temperature drop 
and opens the valve wider. Spence Temperature 
Regulators act like pilot operated pressure regu- 
lators when this occurs. They respond instantly to 
maintain the steam pressure until the thermostat 
has a chance to further increase it as needed for the 
heavier load. 

These plus other design features explain why 
Spente Temperature Regulators function depend- 
ably and accurately year after year, without requir- 
ing extensive repairs or special attention. 

Want more facts? Write for Bulletin T50 giving 
full details. 


SPENCE ENGINEERING COMPANY, INC., Walden, New York 
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Pur this fastener team to work in bolting applications where temperatures and pressures 
run high, and you can count on economical service, with a minimum of down-time. 

The Bethlehem Continuous-Thread Stud, used with two Bethlehem Quenched Nuts, 
makes an economical combination for high-temperature, high-pressure bolting, because 
of the way it resists premature fatigue failure. 


Bethlehem Continuous-Thread Stud 
The Bethlehem Continuous-Thread Stud gives long service because it minimizes stress- 
concentrations. There being no point of thread-runout on the stud, stresses cannot con- 
verge at any one point to cause premature failure. Instead, they are well distributed along 
the working length of the stud. The stud, made from carbon or alloy steels, is furnished 
either plain or heat-treated. 
Bethlehem Quenched Nut 

The Bethlehem Quenched Nut is made from 0.40 to 0.50 carbon steel by a process of 
forging and extruding hot steel in a forming die. It is then quenched and tempered, 
providing the nut with sufficient strength to develop the full strength of any stud orsbolt 
with which it may be used. : 

The Continuous-Thread Stud and the Quenched Nut come in a full range of sizes. 
A letter or phone call to the nearest Bethlehem office will bring you full information. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 
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New 


in operating principle 
in mechanical design 


in the advantages they offer 


“Newness” for its own sake is no advantage in a 

deaerator. But when new thinking achieves improved 

performance not possible with conventional 

designs, it’s worth looking into! 

The Schaub Zero-Oxygen Deaerator differs from all 

others in that it provides external pre-heating to a he MAIL THE 
temperature above boiling point, with over- 


atmospheric pressure held only up to the internal COUPON FOR BULLETIN 575 


sprayer manifold. The storage receiver itself is Why a deaerating system? How can it save 
fully vented and operates at constant, safe you money and trouble? What makes a 
atmospheric pressure good system? How to get maximum benefits 


ae <a at lowest cost? What are some of the 
This simple but basic difference opens the way to 


engineering factors involved? 

a whole series of better performance characteristics, : 
lacledioag: These and many other questions are answered 
inc g: in Schaub Bulletin 575, just off the press. 

LOW OPERATING COSTS It's a valuable contribution to boiler 

LOW MAINTENANCE COSTS deaeration theory and practice. 

COMPLETE OXYGEN REMOVAL—(to .005 cc/liter) 

WIDE RANGE FOR LOAD VARIATIONS FRED WW. nGINE: 

SIMPLER DESIGN AND OPERATION 2105 South Marshall Boulevard” Chicess 23, 
The “hows” and “whys” of Schaub Zero-Oxygen Please send me, without cost or obligation, my personal 
Deaerators make an important story for any engineer ae ee ee 


aeration. 
or operating man concerned with boiler feedwater NAME... 
deaeration. Mail the coupon and we'll send it to you. 


FRED H. SCHAUB ENGINEERING COMPANY 


POWER 


2105 South Marshall Boulevard @ Chicago 23, Illinois 
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MoperRnN PLANTS NEED PRITCHARD! 


The Pritchard Heavy Duty Cooling Tower pictured here was designed and con- 
structed for the St. Joseph Light & Power Co., St. Joseph, Missouri. This mechanical 
draft tower has the capacity to cool water from 115° F down to 95° F at the rate of 
21,400 gallons per minute. The amount of water conserved for re-use by this Pritchard 
tower amounts to about ‘wice the total rate of water consumption for the entire city 
of St. Joseph. 

Such dependable performance and vital water conservation is Pritchard’s answer to 
industry's demand for modern, efficient cooling tower operation. Pritchard’s long 
experience and constant research produce towers that are designed right .. . engi- 
neered with adequate capacity . . . to do any required cooling job. Exclusive design 
features and rugged long-life construction assure top value . . . both in first cost and 
Operating costs. 

Farsighted industrial leaders—like the officials of the St. Joseph Light & Power 
Company—are giving top priority to modernization plans for conserving water and 
improving plant efficiency. That goal is the reason so many of these men depend on 
Pritchard—a founder member of the Cooling Tower Institute. They know that whether 
modernizing or expanding they can depend on the gwaranteed performance of a 
Pritchard Heavy Duty Cooling Tower. 

Whatever your cooling tower need, solve it easily by contacting your nearest 
Pritchard representative listed in the classified section of your telephone directory or 
write direct to Pritchard's General Offices, Kansas City, Mo. 


Pritchard QUINTAIR* Air-Cooled Heat Exchangers 


This quality Pritchard unit guarantees modern cooling efficiency . . . provides low-cost, de- 
pendable cooling of engine jacket water or lubricating oil; condensing and cooling of hydrocarbons 
and steam; money-saving operation in other process cooling service. A single unit may be used 
for two or more simultaneous cooling jobs. Long, trouble-free service is assured by quality 
Pritchard construction. Practical Pritchard design makes 
all parts that may require attention readily accessible 
for quick, easy inspection and maintenance. Com- Ap , 
pletely fabricated . . . shipped ready for fast, easy 
installation. 

* Registered Trade Name 


ur. Pritchard «co. 


ENGINEERS CONSTRUCTORS MANUFACTURERS 


Industry’s Partner for Progress 


Cooling Towers Dept. 305 210 West 10th Street, Kansas City 5, Mo. 
Specialized Heat Exchangers ] ~ DISTRICT OFFICES: CHICAGO * HOUSTON © NEW YORK 
Gas and Air Treating Equipment | PITTSBURG @ ST. LOUIS @ TULSA 
Construction and Processing Facilities 


es ite Representatives in Principal Cities from Coast to Coast 
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Dial Thermometer, mer- 
cury-actuated, with capil- 
lary tubing and bulb. ; 


industrial Thermometer, 
mercury filled, straight 
form. 


HAVE YOU AN INDUSTRIAL TEMPERATURE TO TAKE? 


Whenever an industrial temperature has to be 
taken there is a USG thermometer for the job. 
You have your choice of the Industrial Type 
in all sizes, and mounting forms with standard 
or protected stems; or the Dial Type in 
a variety of sizes, case styles, mountings, 
ranges, and connections. Gas, mercury or 


vapor-actuated. 


Dial Thermom- 
eter with bot- 
tom-connected 


Industrial Ther- 
mometer of the 45° 
Recline Form. There 

are 5 other } rigid stem, one 
standard | of many USG types 
forms. available. 
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For typical applications of commercial and 
approved Navy Standards, covering dimensional 
information and the use of bushings, flanges, 
sockets and special tubing, send for Catalogs 
100 and 200. 


Special thermometers for dough testing, milk test- 
ing, fuel gas, candy, solder baths, varnish, can- 
ning, vulcanizing and other unusual processes. 


UNITED STATES GAUGE 
| 


United States Gauge 

Division of American Machine and Metals, Inc. 
Sellersville, Pa. 

Gentlemen: We are interested in USG [[] Industrial 
Thermometers; [_] Dial Thermometers. [_] Please send us 
your catalog. Have your man call. No obligation, 
of course. 


Nome. Title. 


Company 


Address 


City. 
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@ With pressures and temperatures con- 
stantly increasing, plant engineers every- 
where are putting their complete conh- 
dence in U-S‘S NATIONAL Seamless Pipe 
and Tubes. And for good reason. The 
life of a modern steam plant hinges on the 
dependability of its high pressure steam 
lines. And there is no more dependable 
power piping than NATIONAL Seamless 
—the famous “Walls Without Welds” 
that give you the extra margin of safety 
that only Seamless provides. 

U-S‘S NATIONAL Seamless has never 
been surpassed for power plant service, 
even under the severest operating condi- 


tions. Pierced trom solid billets of steel, 
NATIONAL Seamless Pipe and ‘Tubes 
have the strength, uniformity, and de- 
pendability of solid forgings. Each length 
is an homogeneous steel cylinder with 
uniform wall strength throughout. 
NATIONAL Seamless is designed to re- 
main structurally sound under high tem- 
peratures and intense pressures. 

If you're planning the building of a new 
plant or repiping a present installation, 
remember to “play it safe” and specify 
NATIONAL Seamless Pipe and Tubes for 
longer, safer, rgore dependable, more 
economical service. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Further information about Na 
TIONAL Seamless Pipe and Tubes 
for power plants is offered in 
the following free booklets: 


Bulletin Number 26 — concerns 
the properties of steels employed 
for elevated temperatures. 


Bulletin Number 10 — technical 
data on high-pressure power 
plant piping. 


Write to National Tube Division, 
U nited States Steel Corporation, 
525 William Penn Place, Pitts- 
burgh 30, Pennsylvania. 


U-S*S NATIONAL Seamless PIPE AND TUBES 


UNITED 


> 


S$ 
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A OT R PLA T R Holland’s Municipal Power Plant 
Y Installs Clarage Type RT Fan Equipment 
iTS ju D id C E tC D & A FT This No. 16, Type RT Induced Draft Fan, shown 
above, handles 77,700 c.f.m. of flue gases at 410°F., 
and 11.4 static pressure—operating speed 850 r.p.m. 


FO M A N C Note water cooled bearing, and opening panels in 


fan housing for easy access to fan interior. 
More carefully constructed from materials more 
enduring...you can RELY on Clarage Type RT Induced 
Draft Fans for economical, round-the-clock service—de- 
spite high temperatures, high pressures, high operating 
speeds. Nothing finer in fan equipment is available for 


those who want the very best. 
CLARAGE FAN COMPANY e KALAMAZOO, MICH. All Type RT Fan features are 


pictured and described in 
this Catalog 901 which 
also includes valuable engineering data. 


Write us for your free copy today. 


James De Young 
Generating Station, 
Holland, Michigan 


we 


CLARAGE 
Air Handling and 


Conditioning Equipment 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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“Mait YOUR BUSINESS DEPENDS ON PUMPS 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 
301 West Avenue 26, Los Angeles 31, California 


CHECK YOU REQUIRE 
SIME PROTECTION _ mixee FLOW 


oe FINERY PuMP Ps 
BULLETIN B-1500 BULLETIN B-1605 BULLETIN 8-148 
BULLETIN 8-152 


TODAY 


NAME 


COMPANY. 


STREET. 


CITY. 


HEAVY DUTY CENTER-LINE MOUNT PUMPS —The continuous 
transfer of crude charge stocks at high temperatures is handled 
by type PR pumps. The Peerless line of packing gland con- 
struction and mechanical shaft seal construction pumps for 
handling hydrocarbons, chemical solutions and water at ele- 
vated temperatures and pressures is most complete. The pump 
in the view at the right is handling oil at 850° F. in an 
Oklahoma refinery. These refinery and chemical process pumps 
have a number of modern design features to recommend their 
installation. Fully described in Bulletin B-1605. 


VERTICAL FLOOD CONTROL PUMPS—Peerless mixed flow 
and propeller type pumps are widely applied to both industrial 
and public works large volume pumping. These are the giants 
in the world of pumps. The pump shown below is one of a 
score of Peerless mixed flood pumps installed in flood control 
pumping stations along the Ohio River for the Corps of 
Engineers. Capacities as high as 220,000 gpm can be handled. 
Widely used by industry for such applications as pumping sea 
or river water for steam generation stations, process service 
work in chemical plants, waste disposal and a wide range of 
similar applications where liquids must be transferred in large 
volumes against low heads. Fully described in Bulletin B-148. 


FIRE PROTECTION PUMPS—A Peerless fire pump provides 
permanent and reliable fire protection for every commercial 
and industrial risk. Peerless, with fully approved fire protec- 
tion pumps, approved fire protection pump auxiliary equip- 
ment, and skilled fire protection pump application service 
offers unsurpassed protection against the hazards of fire. At 
the left is a typical Underwriters’ approved Type AF Peerless 
horizontal fire pump, equipped with steam turbine drive. 
Widest range of approved ratings are available. Described in 
Bulletins B-1500 and B-152. 


te 


PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 


los Angeles, Calif, and Indi lis, Indi 


Offices: New York; Atlanta; Chicago; St. Louis; Indianapolis; 
Phoenix; Fresno; Los Angeles; Tulsa; Dallas; Plainview; and 
Lubbock, Texas; Albuquerque, New Mexico. 

Distributors in Principal Cities; Consult your Telephone Directory. 
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ES, here’s a sure way to get 

better, more dependable valve 
service. Install this Darling gate 
valve of the fully revolving double 
disc, parallel seat type. Time after 
time users rate it number one for the 
elimination of down-time and re- 
peated maintenance headaches. 


Check the diagrams at right. Note 
how this Darling gate valve auto- 
matically compensates for body dis- 
tortion, and resulting misalignment 
of seats. The upper wedge face is 
radiused, while the lower wedge face 
is straight, thus disc-to-seat pressure 
is equalized, assuring tight closure 
despite distortion and wear. 


DISC, CAST STEEL GATE VALVE x 


Discs and Seats forced out of Radiused face 

seats are par- parallel by body of wedge al- 

allel, distortion butdiscs lows discs to 
adapt themselves adjust 
to give positive against 
closure. seats, 


For foolproof simplicity in main- 
tenance and reassembly, and un- 
equalled service life, install this supe- 
rior Darling Cast Steel Gate Valve. 


ERE’S the second good way to get better 

valve service. This Darling gate valve’s 
slotted wedge provides flexibility when it’s need- 
ed! It automatically compensates for expansion 
and contraction due to temperature changes, 
avoids leaks and minimizes wear and tear on 
the wedge faces and seats. se 

What’s more, the wedge has double guide VALVES 

grooves which engage twin ribs in the valve ; 
body. This provides twice the usual bearing FOR PLUS VALUES, 
area, assuring smooth trouble-free alignment JOB-PROVED AGAIN 
every time! AND AGAIN 


EVERY NEED. Darling gate valves are made in a wide range of sizes, types and construce 
tions for all kinds of normal and unusual service... and for pressures up to 1500 pounds. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 8, Pa. 


Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ontario 
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Check Amantecen Wuality—Feature by Feature—and you'll know 


WHY 


AMERICAN CRUSHERS 


for less than_ 


DESIGNED FOR REDUCING ROM LIGNITE 
to ¥,” product. User reports this American AC-3-C Rolling Ring 
Crusher reduced over 200,000 tons—without a single repair 
or replacement! 


Mass production, in its usual meaning, does not exist in 
the American Pulverizer factory. Every crusher is custom built 
to perform according to your specific needs: the type of coal, 
size of feed, ROM or lump, reduction to be made, percentage 
of fines, tonnage per hour—all are important considerations 
translated into the design of each Ameri¢an Crusher. 


To build a crusher exactly suited to your needs, American 
has developed many different crusher types—each available 
in a number of sizes, and each custom-designed to give you 
the proper crushing elements, screen plates and grate bars to 
provide correctly sized reduction in the quantity desired. 


Performances in hundreds of mines, power plants and 
central stations conclusively prove Americans wil! crush coal 
for less than 1¢ per ton including depreciation, replacement 
parts, power and interest on original investment. 


WRITE for Complete Literature. 


Soles Representatives in Principal Cities. 


PULVERIZER COMPANY Originators and Manugacturers of Ring Crushers and Pulverizers 


1349 MACKLIND AVE. ¢ SAINT LOUIS 10, MO. 
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New strength of Supertemp P-V Blocks 
comes from a completely new manufac- 
turing process developed by Eagle-Picher’s 
research and engineering departments. 


New light weight of Supertemp P-V 
Blocks results from the millions of ‘‘dead”’ 
air cells in Eagle-Picher’s High Tempera- 
ture Mineral Wool. 


New strength plus extremely high thermal 
efficiency ! Supertemp P-V Blocks are de- 
signed for continuous temperatures up to 
1900 F. They’re chemically and physi- 
cally stable, too . . . ideal for heavy-duty 
insulating service. 


New light weight makes P-V Blocks easy 
to handle—easy to apply—easy to cut for 
perfect fit. No special tools required. 


And, of course, like all other Eagle-Picher 

insulation, Supertemp P-V Blocks soon 

New light weight! Supertemp P-V Blocks pay for themselves in fuel savings and 
are easily handled without breaking. improved temperature control. 


EAGLE-PICHER INSULSEAL PROTECTS! Any insulation worth applying 


worth protecting —-and Insulseal provides a coating for insulation 
that dries to a flexible, hard, durable surface. 


EAGLE THE EAGLE-PICHER COMPANY 


Since 1843 General Offices: Cincinnati (1), Ohio 


: Insulation products of efficient mineral wool— 
for a full range of high and low temperatures. 

Technical data on request. 

Member of Industrial Mineral Fiber Institute 


PICHER 
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When you need a good 
general-purpose alloy 
—try Monel! 


Expanding Monel tube into the head of a high-pressure feed-water 
heater. Here’s an example of where Monel’s high ductility combines 
with its other characteristics to make it the perfect metal for the 
application. 


Today, even the most “up-to-the-minute” met- 
allurgist finds it hard to keep pace with all the 
alloys and their many applications. 


But, in the power field, there is one general- 
purpose alloy with sufficient all-round useful- 
ness to solve a number of metal selection prob- 
lems — pump shafts, impellers, valve seats and 
stems, to name a few. 


That alloy is Monel®! 


Monel is a solid solution alloy with good 
strength (twice that of brass and equal to struc- 
tural steel). And it retains its strength at oper- 
ating temperatures of 700-800° F. 


It has good resistance to corrosion, cavitation 
and erosion. And its high ductility provides good 
workability. It is supplied in all general mill 
forms as well as in castings. 


You can get some idea of Fow useful Monel 
can be when you consider just one application 


—high-pressure feed-water heater tubes—where 
it proves to be the only answer. 


Here’s a job that calls for a strong, corrosion- 
resisting metal with good heat transfer proper- 
ties and high resistance to erosion and cavita- 
tion. In addition, the metal must be capable 
of standing operating pressures up to 3,000 
pounds per square inch and even higher. 


Monel meets all these requirements! 


There are all kinds of applications in which 
this versatile alloy can be helpful. For more in- 
formation on its characteristics and uses, write 
for Technical Bulletin T-5, “Engineering Prop- 
erties of Monel and ‘R’ Monel.” 


It is advisable to place equipment orders with 
your suppliers well in advance of scheduled use. 
Distritutors of Inco Nickel Alloys can supply 
the latest information on availability from ware- 
house and mill. 


The International Nickel Company, Inc. 


67 Wall Street, New York 5, N. Y. 


Inco Nickel Alloys 


MONEL® + MONEL + MONEL 

““KR’® MONEL + MONEL + NICKEL LOW 

CARBON NICKEL + DURANICKEL® + INCONEL® 

INCONEL INCONEL “W"® INCOLOY® + NIMONIC® ALLOYS 
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ANOTHER DRAVO-BUILT J&L BOILER PLANT 


A good example of how Dravo Corporation serves as a 
complete ‘Construction Department” for industry is the 
story behind the erection of a new boiler plant at Jones 
& Laughlin Steel Corporation’s Cleveland Works. 

Dravo handled the entire job on a “turn-key” basis. In 
this capacity, Dravo furnished the materials, erected the 
building, installed the boilers and auxiliary equipment, 
fabricated the pipe at its Marietta Plant, erected it, and 
supplied the Tri-Lok Open Steel Flooring. The completed 
plant was turned over to J&L . . . ready for operation. 

Dravo has often performed in this manner for utilities 
and industry, delivering to the customer a completed 


d 
Air conditionin 
‘oning 


steel shipping containers 


DO 
ake pump houses and | concrete 
= 
slopes, shafts and space heaters jay 
water and waste treatment plants 


towboats and barges 


power station, boiler plant, water-pumping station, pipe- 
line facility, water or waste treatment plant. Many cus- 
tomers have taken advantage of Dravo’s 60 years of 
experience in all types of engineering construction and 
have benefited through the savings made possible by 
Dravo’s single-contract responsibility. 

Why not find out today how Dravo can be of service 
to you? Write or call the Construction Department, 
Dravo Corporation, Fifth and Liberty Avenues, Pittsburgh 
22, Pennsylvania. 


compressor and 


open steel flooring + ore and coal bridges and 


— 
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Here's how 
Sid Richardson 
Gasoline Co uses 


Control-Instrument Air Lines of ALCOA UTILITUBE* 
at Keystone Plant, Kermit, Texas. Exposed to hydrogen 
sulfide fumes since installation in 1948, aluminum 
tubing and fittings have required no maintenance, 
show no apparent corrosion. Air, dried by Alcoa 
Activated* Alumina, operates at 80° F and 25 psig. 


ALCOA UTILITUBE is aluminum coiled tube made 
of a specially selected alloy to provide low cost, 
easy workability and high fatigue strength. 

ALCOA Utilitube offers savings up to 40 per cent 
over copper . . . has excellent on-the-job forming 
and flaring properties. It is available in economical, 
long lengths up to 1,000 feet or more, depending on 
size. It stands up well under vibration . . . has high 
resistance to most industrial atmospheres and to 
many liquids and gases. 

In petroleum service, ALCOA Utilitube will not 
form sludge or gum . . . will not discolor or con- 
taminate the fluid it carries. 

ALcoA Utilitube is versatile. Use it for air for 
pneumatic and hydraulic control circuits and brake 
lines—gasoline and fuel oil for internal combustion 
engines—lubricating oils for engines and machines 

fluids for hydraulic systems. 

For comolete details, write for the new booklet: 
“Alcoa Utilitube.” 

ALUMINUM COMPANY OF AMERICA 
1004-K Alcoa Building, Pittsburgh 19, Pa. 


"Registered Trad kk, Alumii Co. of A 


Alcoa 


[ALCOA] 


Alumin 


| 
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ALUMINUM COMPANY OF AMERICA 


This message from 


appeared recently 
in Business Week 


to remind management men 
throughout iudustry 

of the vast scope 

and key importance of power 


and of the men 
who direct 


the power services 


ONE CONTROL 
THE JOB 


Available with 
Explosion-Proof or 
Weatherproot Housing 


1. Close one alarm circuit at high 
pressure and another at low 
pressure with both circuits 
open over operating range. 

2. As an electrical interlock to 
open one circuit as pressure 
rises above and the second 
circuit as the pressure drops 
below operating range. 

3. To provide two-stage control 
by opening or closing one cir- 
cuit on a rise in pressure and 
the second circuit on a further 
rise in pressure. 


Equipped with ca‘ibrated dial and 
outside adjustments—Ranges 0-30 
psi to 300-2500 psi—The Mercoid 
magnet operated mercury switches 
are not affected by harmful effects 
of dust, dirt, or corrosion—your 
assurance of millions of operations. 


Write for Bulletin 5P 


THE MERCOID CORPORATION 


4201 BELMONT AVE., CHICAGO 41, ILLINOIS. U.S.A. 
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Mercoid DA-400 Series Pressure 
Controls incorporate a single bour- 
don tube which actuates two inde- 
pendently adjustable Mercoid mag- 
net operated mercury switches to 
accomplish various circuit opera- 
tions. For example: 


a 
\ ‘ 
™ | | 
ALCOA | 
UT | 
ILITUBE 
i 
Swir 
| 
DA-400 
| 
| | 
— 
} \ 
| 
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“The gap is closing up 
between cost and 
income. As competition 
gets sharper, 
management men are 
trying hard to find new 
corners to cut. Trouble 
is, the biggest part of 
the cost of most 
products is wages. And 

everybody knows you 

can’t cut wages.” 


Who says 


In most of the talk about profits these days you usually hear something 
like the quote above. 


Well, pardon the expression, but everybody is just plain wrong. 


What everybody is overlooking is that there are two kinds of wages 
in the manufacture of any product you can name. One of them has been 
coming down ever since Franklin flew his kite. 


You've got a wage bill for the manpower that goes home every night. And 
you've got another wage bill for the horsepower that’s always there . . . 
at the end of a throttle or behind a toggle switch or on the rim of a V-belt. 


Are you doing all you can to cut the wages of those horses? 


Or, are you trying to produce a modern product and perform a modern 
service with an antique power plant? 


If your company is typical, in the last 15 years you've given each of your 
workers an extra 2 horsepower to work with. You've increased (by 30%) the 
effective muscle of every man you employ. But this makes it all the more 
important that your horses are the modern low-cost kind. You probably 

can reduce their feed bill if you try. 


You may not be aware of the seven-league strides in efficiency made by the 
manufacturers of power equipment in recent years. But the editors of POWER 
magazine are. And, via the pages of POWER, the chances are your 

power engineer is. 


He’s the fellow, by whatever title management knows him, who buys and curries 
those horses and delivers them in so many forms® to your production staff. 


Have you talked to him lately about 
cutting part of your wage bill? 


One of America’s 
primary industrial media 
and a member of 
the Audit Bureau 
of Circulations 


MCGRAW-HILL... ABP 


*electricity, steam, conditioned air, water, mechanical power: 
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In heating 
surface and 
service, you get 
more for your 
money...an 


e Ten sizes from 3 to 150 hp 
e Passes any insurance inspection 
e No lagging or brickwork 


exceptional © Gas, oil or combination firing 
7 to 8 sq. ft. e Natural or induced draft 
heating surface e Multi-pass design saves fuel 
per boiler hp. e Submerged tubes last longer 


Write, wire or phone today for a personal survey of your boiler needs. 


STEAMASTER AUTOMATIC BOILER CO. 
5819 Compton Ave., Los Angeles 11, California ¢ LUcas 6226 


INC. 
PROVIDES BOTH WITH 


STABILIZED 
RECTIFIERS 


Compact, safe, completely self-contained D.C. 
power supply in mobile, floor-standing or wall types. 
Units incorporate voltage stabilizing transformers and 
selenium rectifiers. Low first cost . . . low maintenance. 
Rated capacities 3 to 60 cells, 4 to 12 Amps. Highly 
efficient Stabilized Battery Chargers. 


Complete engineering specifications available upon request. 


want Economy ano Efficiency 
BATTERY-CHARGING OPERATION?... 


REDUCING 


VALVES 
— 


No. 700 illustrated —- Water pressure 
reducing 300 Ib. initial to 50 Ibs. deliv- 
ery. Spring-diaphragm type for noiseless, 
dead end service. Large flow passages. 
T'ght closing. Designed for maintenance without removal from line. 
Compact. Dependable. Other types available. GET BULLETIN 148. 


Call Your Supply House or See Classified Phone 
Directories for Nearest KLIPFEL Distributor. 


Alabama 


Hlinois Missouri Ohio Tennessee 
Birmingham Chicago St. Louis Cincinnati Memphis 
Arizona Indiana Kansas City Cleveland eet 
Phoenix Evansville Montana noxville 
California Indianapolis Billings on 
San Francisco Louisiana New York ° Salt Lake City 
Los Angeles New Orleans Buffalo tien a Washington 
Colorado Massachusetts New York sebapess Spokane 
Denver Boston Syracuse Pennsylvania Seattle 
Florida Michigan New Mexico Pittsburgh = Wisconsin 
Tampa Detroit Albuquerque Philadelphia Milwaukee 
Georgia Minnesota North Carolina Texas Canada 
Atuata Mi poli r boro Dallas Montreal 


K-941 


VALVES, INC. 
HAMILTON, OHIO 


IN YOUR 


ty 


INC. 
8655 South Main Street, Los Angeles 3, California 
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approach 


SEE IT CLOSE-UP WITH 
RCA INDUSTRIAL TV 


Heat, cold, danger or inaccessibility need 
no longer hamper supervision of remote 
operations. Constant watch and close con- 
trol can be maintained—safely and con- 
veniently—with RCA Industrial TV. 


Panel-mounted ITV monitors permit 
continuous observation of: 


@ furnace combustion 
@ pilot burner operation 
@ boiler water levels 
e@ smoke stack discharge 


Rugged Vidicon Tube shrinks camera size 

RCA’s Vidicon camera tube cuts the weight of the RCA 
Industrial TV camera to a mere 7% pounds. It measures 
3” x 5” x 10”—fits practically anywhere. And, because of 
the Vidicon’s tough, compact construction, your RCA In- 
dustrial TV camera can handle heavy-duty jobs of all types. 


High-Definition Picture for close control 


With RCA Industrial TV, you attain the accuracy of 
direct observation without danger or inconvenience. 
Centralized, visual control over a number of remote or 
inaccessible operations is readily achieved. And, all camera 
adjustments are made at the viewing monitor. Scanning 
frequencies are 525 lines, 30 fields, 60 frames interlaced— 
the same as commercial television. With RCA Industrial 
TV, you see a high-definition, high-contrast picture that’s 
ideal for close control. 


Check RCA Industrial TV for workability 


Check these important RCA features: 2-unit chain, 
110-volt, 60-cycle AC operation—2-knob control for all 
normal requirements. Investigate the full line of RCA- 
engineered, field-proven accessories—water-cooled cam- 
era lens: shock mounting; automatic iris control; weather- 
and explosion-proof housings; remote panning; camera 
switching equipment. RCA Industrial TV can be used in 
extreme ambient temperatures, indoors or outdoors. 

In addition, check RCA’s practical Service Plan—com- 
plete nation-wide service by the RCA Service Company. 

Before specifying, get fnll details on RCA Industrial 
TV. FOR INFORMATION MAIL COUPON NOW. 


Industrial Products, Dept. 208V 
RCA Engineering Products, Camden, N. J. 


Please send me information on RCA Industrial TV. 


Name. Title 


INDUSTRIAL PRODUCTS 
RADIO CORPORATION of AMERICA ne 


ENGINEERING PRODUCTS OEPARTMENT CAMOEN, WN. J. Address. 


tn Canada: RCA VICTOR Company, Limited, Montreal, City 
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“GUNITING’’ with 
Suze» NDACHROME-CAST 


Use SUPER ADACHROME-CAST to gunite your stud tube water 
walls,—Fine-grained to penetrate the small apertures between 
studs,—packs to a dense mass when shot. One user reports SUPER 


ADACHROME-CAST lasted twice as long and took but one-third the 
time to apply as compared with a plastic chrome ore installation. Palmetto Supersheat +2900 is the aie: 
Excellent for coating brickwork when free of slag. - wide choice as_an all-service flange and 


pe joint sheet packing for super-heated 


Super ADACHROME-CAST. 


“a temperatures. Recommended also for air, 


784 S. Swanson St., Philadelphia 47, Pa. | ammonia, gas, acid, alkal) and other appli- a 


In Canada, Canadian Botfield Refractories Co., 
Ltd., 171 Eastern Avenue, Toronto. 


* It’s Rugged —txcccds Fed. 
Spec. HH-P-0046. Made of selected 
long-fibre asbestos pressure- 


i i bonded with special heat and 
Gives Basic chemical resisting bonding mate- 
“3S rials. 

* it's Resilient — Compen- 
Performance sates for expansion and contrac- 


. tion of flanges. Compressible to 
| Maintenance meet flange surface irregularities. 
Departments 


SUPERVISION... 
KEY to PRE-FABRICATED PIPING QUALITY 


Every step in the fabrication of piping at Western | * It’s R. eliable — No vari- 
Piping Supply is made under close and continuous Need ance in performance. Homogene- 3 
' supervision. From the day the customer’s drawings ous construction eliminates ply | 
enter the plant unti' the completed assemblies separation. Heat, chemical and 
leave, this exact control is never compromised. pressure resistant. 


‘‘Watch-dogging’’ like this always assures WPS 
customers accurate, trouble-free installations in the field. 


INVESTIGATE! Write for new Bulletin SP-22 
to get details on Palmetto Supersheat—and 
other fine Sheet Packings and 


Gaskets for special conditions. gyre 


WESTERN PIPING SUPPLY DIVISION 
THE LUMMUS COMPANY 


145TH STREET, EAST CHICAGO, II ANA ackung moe performance nts application) 


GREENE, TWEED & CO. sors woes ra 
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MULTICLONE’S 
Advantages 


Because the advantages of MULTICLONE are so clear-cut, so vitally 
important, so far-reaching in the savings they make, we urge you to make a 
factual unbiased comparison of MULTICLONE fly ash collection equipment’ 
against any other in the mechanical recovery field. Only by making such a 
comparison can you fully appreciate the major savings and greater perform- 
ance you get by installing MULTICLONE Collectors! 


COMPARE Recovery Efficiency! 


It is a recognized fact that the separating efficiency SS 
of a cyclonic tube increases as the tube diameter 
decreases because smaller tubes generate greater 
centrifugal forces. The patented vane in the 
MULTICLONE makes the use of small tubes practical 
‘ without complicated manifolding and permits com- 


COMPARE Space-Saving Compociness? 


Plant space costs money—particularly at today’s high con- 
struction costs. Because the MULTICLONE is more compact, 
size for size, it makes really important savings in space and 
plant costs. Note in the chart how the MULTICLONE requires 
substantially less space—both in floor space and cubic space 
—than any other 


pacting many smal! tubes into one simple, highly unit of compara- eiseaig tients 
efficient unit. MutticLone's higher centrifugal forces ble capacity and Make In Sq. Ft. In Cu. Ft. 
throw out not only the large, medium and small performance. This | Multiclone ime 1.0 
particles, but also an unusually high percentage of means vital sav- Collector A 2.1 1.8 
the extremely small particles of 10 microns and ings in construc- Collector B 3.9 3.2 
less. Result—more complete recovery of all sus- 


tion costs! Collector © 6.8 3.9 


pended particles from the gas stream! 


COMPARE Dollar-Saving Adaptability! COMPARE All-Around Simplicity! 


Savings in space is just one of many ways MULTICLONE The Muttictone is simple and inex- — — 
reduces installation costs. Because the shape of the unit pensive to maintain because there are u 

can be readily varied (long and narrow, short and wide, or no highspeed moving parts to repair — fT a2 0 
square) to fit available spaces, the MULTICLONE can often be or replace...no pads or filters to - : , 


other equipment. the gas flow or increase draft losses 
Moreover, inlet-outlet ducts can be 
varied—side-inlet side-outlet, or side- 
inlet top-outlet—to meet low headroom 
or restricted side ‘clearance require- 
ments ...and the single-inlet single- 
outlet duct design permits greater flex- 
ibility and simpler installation. These Side 
all add up to vital savings in installa- 


tucked into odd corners and waste areas too restricted for clean or renew...nothing to choke \ } \ } 


as suspended materials are recovered. . 
In addition, the square, flat-sided Conventional Cyclone 
shape of the MULTICLONE and its 
straight inlet and outlet ducts are far 
simpler to install and insulate. And 
since the recovered material from an 
entire bank of tubes is collected in a 
single hopper, it is much easier to serv- 


tion costs! Side outlet Top outlet ice and maintain than the multiple \/ 
hoppers of conventional cyclone units. 
Here again, the MULTICLONE saves in Multiclone 


many ways—all of them important! 


Whether your recovery installation is in a new structure or for modernizing present 
equipment, you will be far ahead by installing MuLTICLONE Collectors. Our experienced engi- 
neers will gladly make helpful suggestions for simplifying your recovery problems. A letter, 
wire or call to our nearest office places this 
assistance al: your service without obligation. 


ENCINEERS, DESIGNERS & MANUFACTURERS OF EQUIPMENT FOR 


Send for Helpful Literature! This factual COLLECTION OF SUSPENDED MATERIALS FROM CASFS &€ LIQUIDS 
“ MULTICLONE literature explains the basic principles Main Offices: 1049 £ST NINTH STREET, LOS ANGELES 15, CALIFORNIA 

& of cyclonic dust recovery and gives technical data CHRYSLER BLDG., NEW YORK 17 © 1.N. Lo SALLE ST. BLDG., CHICAGO 2 

a helpful to anyone contemplating a dust or fly ash 1429 PEACHTREE ST. N.E., ATLANTA * HOBART BLDG., SAN FRANCISCO 4 


recovery installation. Write today for your free copy! PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLDG., MONTREAL 
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SEPARATORS 
In Power, Process, 
or Heating Operations 


HORIZONTAL 
TYPE 


For high efficiency and low 
cost, use ADSCO Separators to 
remove condensate, oil, and minor 
solids from steam, air, and gas lines. 
Made in vertical up-flow and down- 
flow, horizontal, and receiver types. 
ADSCO Separators are of simple 
design, have low pressure drops, 
and are available in a wide range 
of working pressures and tempera- 
tures. Write for Bulletin 46-50B. 


VERTICAL 
TYPE 


AMERICAN [ISTRICT STEAM COMPANY, 


NorTH TONAWANDA, NEw YORK 
Since 1377 


VALVES ARE GUARANTEED 
to last longer in any pump 


HERE’S HOW... 


Stem breakage eliminated 
- by exclusive double 
shock-absorber stem heads. 


Reduced wear - long guide 
gives even lift. Springs 
can’t jam. 

Smooth seating surface- 
rotating valve disc changes 
to new seating surface with 
2very pump stroke. 
Reduced flow resistanco- 
accomplished by Sims 
inclined seat-ribs. 

Sims Pump Valves, for all 
reciprocating pumps, are 
stocked for quick delivery. 


Write for Bulletin 
P-1 explaining how 
Sims Valves can improve 
your pump operation 
at lower cost. 


sP- 


SIMS PUMP VALVE co., INC. 


1314 PARK AVENUE, HOBOKEN, N. J. 
Mam BLDG., HOUSTON, TEXAS 


Here’s how 
El Dorado Refining Company 
uses ALCOA UTILITUBE 


AIR LINES serving instruments ot El Dorado 
Refinery, El Dorado, Kansas. Exposed to typical 
- refinery vapors, 9,000 feet of corrosion-resist- 
ant Alcoa Utilitube* were required for this instal- 
lation. Air, dried by Alcoa Activated* Alumina, 
— at 110° F and 110 psig. 


Atcoa UTILITUBE is the lowest cost cor- 
rosion-resistant tube you can buy—up to 40 
per cent less than other corrosion-resistant 
metals! 
Atcoa UTILITUBE is versatile. Use it for 
air for pneumatic and hydraulic control cir- 
cuits and brake lines—gasoline and fuel oil 
for internal combustion engines—lubricating 
oils for engines and machines—fluids for 
hydraulic systems. 
ALcoaA UTILITUBE stands up well under 
vibration and also forms and flares easily. 
ALcoa UTILITUBE and fittings are available 
from your aluminum distributor. Look for his 
name in your classified phone directory. Write 
for the new booklet: “Alcoa Utilitube.” 


ALUMINUM COMPANY OF AMERICA 
1004-k Alcoa Building, Pittsburgh 19, Pa. 


*Registered Trademark, Aluminum Co. of America 


Aicoa 
Aluminum 


ALUMINUM COMPANY OF AMERICA 
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View of deaerating feedwater heater and 
piping in Reading Company power plant, 
Reading, Pa. Designing and Consulting 
Engineers: Gilbert Associates, Inc., 
Reading; Insulation Contractor: 
Armstrong Cork Company. 


85% MAGNESIA. 


USED IN MODERNIZATION OF 
READING COMPANY POWER PLANT 


When the Reading Railroad recently mod- 
ernized its repair shop power plant, 
Featherweight” 85% Magnesia was exten- 
sively used. The illustration above shows 
some of the piping and feedwater heater 
which was covered with this depend- 
able insulation. 


For insulating piping and equipment with 
temperatures upto 600°F., **Featherweight” 
85% Magnesia is unexcelled. It acts as an 


efficient insulator for a lifetime, too— 
unaffected by vermin, moisture, vibration, 
or temperature change. It is made in vari- 
ous shapes and thicknesses for easy appli- 
cation over any equipment or piping. 


The K&M distributor in your area is an 
experienced applicator who will gladly tell 
you more about ‘Featherweight’ 85% 
Magnesia. Call him today! Or, write directly 
to us for information. 


Nature made asbestos... 
Keasbey & Mattison has made it 
serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY - AMBLER - PENNSYLVANIA 


In Canada: Atlas Asbestos Co., Ltd., Montreal, Toronto, Winnipez, Vancouver 
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Suspended under 
a bridge these in- 
sulated Ric-wiL 
lines pipe steam 
to buildings on a 
large midwestern 
college campus. 


T 
avoid EXTRA EQUIPMEN 


ALLOW BIGGE 
pROVIDE PLANT 


g LOADS 
FLEXIBILITY 


h n j yf installations throughout 
proving aily that Sprague 
Capacitors installe h 


jon O 
st. Write 
imum cost 
Factor Correction Guide 
r 


Industrial Capacitor Div. 
SPRAGUE ELECTRIC CO. 


357 MARSHALL STREET 
NORTH ADAMS, MASS. 


Ric-wiL units can 
be jacked through 
tunnels, under 
streets or railroad 
tracks without in- 
terrupting traffic. 


Does your 
practical experience 
qualify you to 
sell WATER 
4 For Fast Economical installation specify Ric-wiL 
TREATMENT gs prefabricated INSULATED Piping Systems. 
They are fast, easy and economical to install be- 
cause they are prefabricated under ideal factory 
It has in the case of many of our conditions. Less work to be done at job site. Com- 
most successful Sales Engineers. plete technical data and detailed working draw- 
ings are provided by Ric-wiL engineering 


service — more savings in installation time 
and costs. 


If you have practical boiler room experience, some 
knowledge of chemistry, an idea you would like to 
sell, here’s an opportunity to better yourself. First | 
you'll be trained, then assigned to an established Whether your job is underground or overhead — 
sales territory (opening created by promotions) with if it calls for proven protection and insulation of 
salary, commission and expenses. steam, hot water, oil or process liquid piping — 

Interested? Write or phone Mr. W. H. Bingham it will pay you to call in the Ric-wiL representa- 


for confidential interview. tive in your district as early as possible in 


your planning. 
Rre-wil 


TRADE MARK 
DEARBORN CHEMICAL COMPANY, Merchandise Mart Plaza, Chicago 54, lll. —— 


Phone: WHitehall 4.3273 | THE RIC-WIL COMPANY BARBERTON, OHIO 


PIPE CONDUIT SYSTEMS 
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Cleveland. . Public Square Building 


POWER ° 


Above all other things, you must have 
CONFIDENCE in it. 


Confidence can’t be purchased—it is 
acquired only through complete belief in 
the pipe fabricator’s skill, facilities, techni- 
cal knowledge .. . and experience. 

P. P. & E. has been fabricating all types 
of high-pressure, high-temperature piping 
for central stations, paper mills, process 
and industrial plants for almost half a 
century. The importance of this experience, 
to you, is its great value in avoiding errors 
of omission and commission which can 
result in inefficiency, damage to expensive 


OFFICES IN OTHER CITIES: 


Whitehead Building 
10 High Street 
+ «Peoples Gas Building 


Houston. . Heights Stote Bank Bldg 
New Orleans...... P.O. Box 74 
New York. . . Woolworth Building 
San Francisto. .785 Market Street 
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ooo IN POWER PIPING? 


equipment, and dangerous operating con- 
ditions. 

When P. P. & E. does the job, utmost care 
is taken to evaluate and interpret specifica- 
tions correctly, and to comply strictly with 
code and insurance company requirements. 
Highly specialized shop facilities for bend- 
ing, welding, Van Stoning, machining, heat- 
treating, testing, and inspection have been 
developed, and are operated by skilled 
workmen under competent supervision. A 
trained field organization directs the instal- 
iation of complete systems, extensions, or 
alterations to existing layouts in any part 
of the country.. 


AND | EQUIPMENT COMPANY 


4 
a 
: 
4 
f 
/ 
\ 
Atlanta. . (J ; 
Chicago. . 


WHERE TO Buy | | PROFESSIONAL SERVICES 


Featuring additional products and  § 
specialties for power plants. 


BLACK & VEATCH SANDERSON & PORTER 


Consulting Engineers 

Electricity —Water. - Sewage “Industry Engineers and Constructors 

Reports, Design, Supervision of Construction, 
Investigations, Valuation and Rates 

4706 Broadway Kansas City 12, Missouri New York @ Chicago @ San Francisco 


BURNS & McDONNELL F. A. SANDO 


Industrial) 
, Wa s ; e 4 Consulting and Designing Engineers Consulting Engineer 
: c 4 Kansas City, Mo. Cleveland, Ohio Power Plants and Boiler Plants 
Burners 
or . P. O. Box 7088 1404 E. 9th St. 429 E. 14th Avenue Denver 3, Colorado 


a 


AMERICA 
CHIMNEY 
141 Fourth 
York’ City 


BRANCHES: BOSTON 


GILBERT ASSOCIATES, INC. 
Engineers + Consultants Constructors SARGENT & LUNDY 
Reading, Pa. 

Engineering and Design e Construction Supervision 2 
Industrial Sanitary Chemical Laboratory Services Bagineers 
Business and Economic Research 
Industrial Relations « Purchasing 
New York Philadelphia Washington 
Rome Manila Medellin 


140 South Dearborn St. Chicago, Illinois 


PHILADELPHIA BUBEALO INTERNATIONAL J. E. SIRRINE COMPANY 
BY EL DETROIT ENGINEERING COMPANY, INC. Engineers 
ee Engineers Power Plants Consultations 
Investigations — Reports — Design Design Reports 
Procurement — Field Engineering Water Steam Utilization Plants 
Domestic and Foreign 
74 New Montgomery St., San Francicso 5, Calif. Greenville South Carolina 


GAGE GLASSES AND THE KULJIAN CORPORATION STANLEY ENGINEERING 


High Pressure Rubber Gaskets COMPANY 
ALL SIZES TO FIT YOUR GAGES Engineers - Constructors - Consultants CONSULTING ENGINEERS 
MAGNIFYING Plant Power Plants 
Steam — Diesel — Hydro 
‘tility — Industrial — Chemical Design — Construction — Test — Valuation 
ERNS TER COLUMN & GAGE Co. 1200 N. Broad St. Philadelphia 21, Pa Hershey Building Muscatine, la 


Send for Catalog LIVINGSTON, WN. J. 


NEW TUBULAR SCAFFOLD PETER F. LOFTUS SYSKA & HENNESSY, INC. 
GOES UP ond DISMANTLES EASIER CORPORATION 
FASTER — STORES COMPACTLY Engineering and Architectural 
Completely flexibility as to size and shape. Can be Consultants and Designers Power Plants Disposal Plants 
First National Bank Bldg. Se 
f HARDIE CLAMP SCAFFOLDING Pittsburgh 22, Pennsylvania 114 East 39th Street 
Cable Address—“LOFTUS Pittsburgh” Now Hew York 


519 Atlantic Ave., Brooklyn 17, N. Y. 


LUTZ AND MAY WATER SERVICE LABORATORIES, 
$TOP#42/WATER INC. 
STEAM, § "YER § N ializi Si 
With FORMULA NO. 640, a clear liquid which pene- Specialising Since 1927 
Le trates 1” plus in concrete, brick, stucco, plaster, etc. ~ ELECTRIC SYSTEMS Water Treatment for corrosion control in buildings, 
Seals out water, dirt. Holds 20’ head. Use outside and in. REPORTS—DESIGN—APPRAISALS boilers and air conditioning systems. 
prves all absorbent materials. S years. 
Preserves all steorben yo ig Sold 14 years. Quick, 1009 Baltimore Kansas City 6, Mo. New York—Philadelphia—Washington, D. C. 


economical, sure. $3 in 55's. Free sample. See Sweet's. 
HAYNES PRODUCTS CO., OMAHA 3, NEBR. 


TO PEARSON and GUSSOW THE J. G. WHITE 
manufacture \" 


power industry, this section cffers an 1231-38 Majestic Bldg. | Detroit 26, Mich. Design-Construction-Reports-A ppraisals 
inexpensive ping products Woodward 5-0188 ¢ 80 Broad Street, New York 4 

or services regularly before your po- 
tential customers — the readers of 
POWER. The small spaces available 


here provide opportunity for you to be PIONEER SERVICE Consult 
represented in every issue at low cost. & ENGINEERING CO. 
Can we serve you? Consulting and Design Engineers these SPECIALISTS 
urchasin 
Classified Advertising Specialists tn Let them save your time by bringing their 
4 POWER Financing, Accounting & Other Operations broad experience in their specialty to 
231 So. La Salle St. Chicago 4 bear on your problems. 
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BLOWING 
at its best 


The Class VCE-3, Three Stage, High Pressure Compressor 
is ideal for heavy-duty blowing cycles. Simple, well balanced 
design is afforded by vertical, in-line cylinders which permit 
a compact, space-saving inter-cooler arrangement and easy 
installation. The “one-connecting-rod-to-a-crankpin” feature 
plus its all-round rugged construction insure 24-hour a day 
dependability with minimum maintenance. Available with 
electric motor or other drives in moderately rated sizes 

200 to 450 hp, the VCE-3 assures “safety-plus” operation 

at 500 Ibs. Write for Bulletin 733. Chicago Pneumatic 

Tool Company, 8 East 44th St., New York 17, N.Y. 


Station Air—Type Compressor— 
Compact, economical and easily in- 
stalled—requires simplest of founda- 
tions—needs no alignment. Available 
from 75 hp to 250 hp, 410 cfm. to 
1663 cfm. Write for Bulletin 766. . 


Instrument Air—CP Oil-Less Cylinder 
Compressors—need no oil or other 
lubricant. Designed for continuous 
service with minimum attention. Ask 
for Catalog 728 Supplement D. 


Portable Air Compressors—Have 
CP gradual speed regulator—paces en- 
gine speed to air demands for fuel 
economy. Available from 60 cfm. te 
600 cfm. Ask for Bulletin 758. 


Chicago Pneumatic 


PNEUMATIC TOOLS * AIR COMPRESSORS © ELECTRIC TOOLS * DIESEL ENGINES * ROCK DRILLS * HYDRAULIC TOOLS * VACUUM PUMPS © AVIATION ACCESSORIES 
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SEARCHLIGHT SECTION 


UNDISPLAYED RATE 
$1.50 a line. Minimum 3 lines. To figure ad- 
vance payment count 5 average words as a line. 
(See § on Box Numbers.) 
POSITION WANTED and Individual Selling 
Opportunity Wanted undisplayed rate is one- 
half of above rate, payable in advance. 
PROPOSALS, $1.50 cents a line an insertion. 


OPPORTUNITIES | 


INFORMATION 
BOX NUMBERS count one additional line in 
undisplayed ads. 
DISCOUNT OF 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 
EQUIPMENT WANTED or FOR SALE Advertise- 
ments acceptable only in Displayed Style. 


EQUIPMENT—USED or RESALE 


DISPLAYED RATE 
The edvertising rate is $16.25 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 
AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns—30 inches 
—to a page. PR. 


NEW ADVERTISEMENTS, N. Y. Office, 330 W. 42nd St., N. Y., for the November issue closing October 9th 


SEARCHLIGHT 
EQUIPMENT 


SPOTTING 
SERVICE 


This service is aimed at helping you, the reader of POWER, locate used 
and surplus new power equipment not currently advertised (this service 
is for user-buyers only). 


Just send in the specifications of the equipment wanted on the coupon 
below, or on your own company letterhead, to 
Searchlight Equipment Spotting Service 
c/o POWER 
330 W. 42nd St., N.Y. 36, N.Y. 


Your requirements will be brought promptly to the attention of the 
used equipment dealers advertising in this issue. You will receive replies 
directly from them. 


NO CHARGE e 


NO OBLIGATION 


Searchlight Equipment Spotting Service 
c/o POWER 
330 W. 42nd St., New York 36, N. Y. 


Please help us locate the following used equipment: 


MECHANICAL PLANT 
BETTERMENT ENGINEER 


Operating Division of service organization re- 
quires Plant Betterment engineers in connec- 
tion with Public Utility Steam Electric and 
Diesel Electric Stations, located in eleven 
countries in Latin America. Applicant should 
be a college graduate majored in mechanical 
engineering, and preferably have at least 5 to 
10 years experience in the operation and bet- 
terment of Steam and Diesel Plants prefer- 
ably operated by Public Utilities. 


Work consists primarily in checking local oper- 
ations, helping operators solve problems, and 
when necessary helping start up new installa- 
tions. Letter applying should give age, educa- 
tion, experience, and state salary expected. 
Location New York, some travel, Spanish de- 
sirable, but not necessary. 


P-8919, POWER 
330 W. 42 St. New York 36, N. Y. 


MECHANICAL DESIGN ENGINEERS 


Design Division of service organization re- 
quires engineer in connection with overall de- 
sign and particularly with detailed design of 
mechanical equipment in Steam Electric Sta- 
tions. Headquarters New York. Some travel 
to properties required. Organization services 
utility properties located in eleven Latin 
American countries. 


Letter of application should state age, educa- 
tion, experience and salary expected. 
P-8921, POWER 
330 W. 42 St., New York 36, N. Y. 


REPLIES (Boz No.): 
Address to office nearest you 
NEW YORK: 830 W. 42 St. (86) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 


“POSITION VACANT 


POWER PLANT assistant foreman to assist in 
supervising the operation and maintenance of 
an 8000 K.W. steam plant located S.A. State age, 


education and give experience record. P-9224. 
Power. 


EMPLOYMENT SERVICE 


SALARIED PERSONNEL, $3,000-$25,000. This 

confidential service’ established 1927 is geared 
to needs of high graie men who seek a change 
of connection under conditions assuring, if em- 
ployed, full protection to present position. Send 
name ani address only for details. Persona! 
consultation invited. Jira Thayer Jennings, Dept. 
G, 241 Orange St., New Haven, Conn. 


POSITIONS WANTED 


MECHANICAL ENGINEER. Graduate. Regis- 

tered. Age 32. 8 years service engineer leading 
boiler manufacturer. Desires to return to South 
as sales engineer. PW-8934, Power. 


"(Continued on the opposite page) 
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PROJECT MANAGER 


power piants 


Internationally known engineering organization, located on the East Coast, 
requires the services of a graduate ME with a minimum of 10 years ex- 
perience in the design and develop t of chemical, oil refinery or other 
large industrial power plants. 

This is a permanent, top-level position and offers a high salary, an un- 
usually liberal pension plan and vacation policy, and executive insurance. 


INDUSTRIAL 
OIL & GAS BURNER 
SALES ENGINEERS 


Traveling and moving expenses will be paid. 


Please submit complete details of ed 


a 


g , experience, past 


salaries, and initial salary requirements. Our personnel have been 


advised of this opening. 


BOX 120, ROOM 1201 
230 WEST 41st ST.. NEW YORK 36 


WANTED 
MECHANICAL ENGINEERS 


Established consulting firm, New 
York area, desires Mechanical En- 
gineers, capable supervising start- 
ing, testing, operating and correct- 
ing troubles of steam electric sta- ==! 
tion equipment. Plant betterment 
work involving considerable travel. 
Technical education and plant op- 
erating or betterment experience re- 
quired. State education, experience 
and salary desired. 


P-8516, POWER 
330 W. 42 St., New York 36, N. Y. 


POSITIONS WANTED 
(Continued from opposite page) 


ENGINEER: CHIEF—Plant—Maintenance grad- 

uate—several years heavy experience. Steam 
and electrical generation and distribution—re- 
frigerating and air-conditioning etc. General 
plant Master Mechanic. Utility or Industrial. 
Domestic or Foreign. “Engineer” 331 W. Mar- 
guette Road, Chicago 21, Illinois. 


POSITION WANTED—Chief Operating Engi- 

neer, Stationary Engineer with 16 years ex- 
perience in operation and maintenance of medium 
size steam plants desires position as Chief Oper- 
ating Engineer, U. S. or Canada. At present em- 
ployed as Assistant Chief Operating Engineer, 
thoroughly experienced with both stoker and oil- 
fired plants. Valid reasons for desiring advan- 
tageous change in location. Married. Reliable. 
Age 45. Good health. PW-9083, Power. 


POWER ENGINEER seeking position as super- 


SALES REPRESENTATIVES 
Aggressive young sales engineering group seek 
instrument and pump lines for representation 
in Metropolitan N. Y., N. J., and Conn. 


RA-9159, POWER 
330 W. 42nd St., New York 36, N. Y. 


CONTROLLER SYSTEM 
FOR SALE 


Including: Patents, drawings, patterns, present 
controllers (as constructed), jigs, fixtures and 
parts. 


THE CONTROLLERS are of a simple modern 
design and can be used for the purpose of 
regulating speed, pressure, flow, or mixturcs 
to very close limits. 


TRANSMISSION for desired effect is liquid 
(oil, water, etc.) of suitable pressure, the 
rate of flow being closely controlled by a hy- 
draulic relay of special design. 


THE RELAY is neat and compact; Internal 
parts are jig drilled for openings from one 
to ten. The desired number of ports can be 
pre-selected to help proportionate amount of 
liquid required for the correct movement of 
power units of different sizes and power. This 
feature tends to eliminate wire drawing, but 
will not have any effect in the use of ratio 
adjustments. 


There are a number of safety features, such 
as pre-determined open’or closed position of 
any regulated unit, in case of regulator fail- 
ure; fast and accurate hydraulic movement with 
all controls at a central point. 


No stuffing boxes required. Can be master or 
individually controlled by entrapment. 

TWO DIFFERENT MODELS are available 
for inspection and testing. 

THE DESIGNER solicits inquiries from firms 


interested in further diversification, or those 
already manufacturing controlls. 


BO-8780, POWER 
520 N. Michigan Ave., Chicago 11, Ill. 


BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 
No lengths too long or too short 
TELEPHONE: EASTGATE 7-4778 


PIERCE CABLE CO. 
2668 CLYBOURN AVE., CHICAGO 14, ILLINOIS 


GET 2™ ENGINEER 
PAPERS IN 1 YEAR 


(Yes, get better stationary engineers License!) 


No correspondence school bother. Na- 
tionally-known Chief Stationary Engineer 
Frederick C. Walker's 100-Question, 100- 
Answer Bulletins give you the straight 
dope quick. Send $3 to Walker & Collins, 
524 Ashland Ave., Buffalo 22, N. Y. for 
first set today. Keep working. Save year. 
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and STOKER DEALERS 


Our EQUIPMENT 
IS WITHOUT EQUAL 
and PAYS FOR ITSELF 


usually in less than one year 


FYR-FEEDERS are being 
used in combination 
with OIL and GAS BURNERS 


FYR-FEEDER is a Profit-Maker 


EXAMPLES of LARGE SAVINGS: 
V Lumber Company saves approximately $45 
daily on labor and has increased lumber pro- 
duction approximately 20%. 

V Veneer and Plywood Company saves 
$40,000 on coal and approximately $40 per 
day on labor and buy less purchased power. 
V lumber and Veneer Company saves on 
purchased gas and labor and has also 
increased steam production by one-third. 


ood and other Solid Fuels and mokes very borg: 


FYR-FEEDER ENGINEERS Division 


AMERICAN COAL BURNER and 
WOOD STOKER CORPORATION 


18R EAST ERIE STREET © CHICAGO 11, ILLINOIS 
Since 1899 + Engineers + Manufacturers 
Telephone SUperior 7-3264 
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SEARCHLIGHT SECTION 
UNUSUALL 
-S§ALES 
FITABL 
i; 
OPPORTU 
TO t ia 
-M A 
FY R ndjor coal 
wood waste @ 
KER 
He 
operation and maintenance of power plant and 
air conditioning equipment. Will consider job as fig 
Flo-Matic automatically measures, feeds and burns Wood 
(planer) Chips, Cheaper Coal Sizes, Coke Breeze, Hog- 


A. C. MOTORS 
3 ph. 60 Cycle 


3 Ph. 60 Cycle 


THE TRADE MARK WITH A MEANING 
SUCCESSFUL OPERATION GUARANTEED 
45th Year of Service—Member of A.R.A. 


MOTOR GENERATOR SET 


SYNCHRONOUS Dc. A.C. 
Make Type Volts Speed Qu. KW Make Speed Volts Volts 
Cr. Wh 4160 13800 514 |! 3000 3U)G, 600 4000 13200 
iE TS 2300 257 1 GE 13800 4000 
G. ATI 720 | 2 200) G.I 2400 
G ATI | 1 1000125 ey) 6600 11000 
120) 2 1750 G.I 2400 
GE 900 | 1 1500 Gt 6600 13200 
ATI 3600 | 1500 G.I 2300/4150 
G E ATI 12000 600 1 1500 Cc. 8 4160 13800 
Ideal SM $150 1000 W hse 2300/4106 
W hse Eng. 128.5} 1 1000 G.I 6600 
Whase 450 | | 1000/31 G_E 2400 (4800 
GE rs 150 | 2 750 Whse 2300 416) 
Whse 720 | 1 750 Cc 2300 
W hse 600 | 1 600 G. | 440, 2300 
1 500 Whse 440 
1 500 W hse 2300 
SLIP RING } 1 500 G 2300 4000 
MT-40 1 400 GE 4402300 
iE -498 150 G.I 2300 
1. E -26 2: 150 G 440 
1 140(3U) Cr. Wh 2300 
1 125 G. 440 
Gt IM 2300 1 100 Deleo 440 
IM 1 G 2300 4000 
MT-442 2300 4000 
G.t IM-17A 440 2300 
GE 2300 
FREQUENCY CHANGERS 
a Wh 140 Qu. KW Make Cycles Voltage 
40 1—- 12500 Whse 60 25 13200x 13200 
iE 440 1 3000 GE 25/60 4000 2300x2300 4000 
Whse cw 2300 1 G. 25,6 2 
IM-16 440 1 Gk 
40 1 2000 Whse 
40 1000 G 4400, 2300 
; 440 2200 435 1 500 A.C 11000 2300V 
; IN 440 600 
; IM 2200 435 
A.C 40 645 | 
TURBO GENERATORS 
| 
SQUIRREL CAGE Qu. KW Make Dese. 
G.E FT559BY 440 1000 Moore Auto -_ Ext 175/200" 
Whse cs 2300 4150 354 LS.P. 5/206 7. Ext. Surface 
E 1K-17 40 Condenser—3 60, 2300 
GE KT-557 40 1s00 1000 G. E Non- — nsing 175 200 Ibs 
> Ik 440 5 L3.P 20 Ibs. G.B.P., 480 
GE IK 440 3 60 
Vhse cs $40 5SO 750 G.E Condensing 4254 5*T r L.8.P. 
Wstghse CS8568 40 SRO 440V. 3 ph. 60¢ y. New 1944 
Whse MS 440 750 Whse Non-¢ nsing LS.P. 
Al. Ch ARW 2200 1750 07 BP. 750 Kw. 280 V. D.C. 
G IK $40 500 Moore Non-conde ‘nsing 50, 200 Ibs 
G. I IK-Vert 2200 150 LS.P. 5 35 Ibs. G.B.P.—3/60 
wed volts direct connected ex- 
cit 
500 G.E condensing 175,200. lbs 
D. C. MOTORS LSP. 5 30 480/3,60 
300 GE Non-conde nsing 10 175° IS 
Make Tyne Spced P.5/15¢ B.P.480V.3 ph.60 ey. 
G.E MCF 360 500 200 Whse Non-conde 1507 
W hse Mill 230 460 7* BP. 240 V. 3 ph. 60 ey. 
Whse QM R Brg 140 170! 
Whse 150 
Whse Mill 180 
A. Ch Mill 400 SOD 
Whse Mill 300 900 TRANSFORMERS 
GLE MCF 300 1050 
G.E DY 132 © 2700 60 Cycles 
W hse CB-5004 1150 
G.I MP 260 920 Qu. KVA Make Type Ph Voltages 
G.E M PC 100 500 | 5000) Whse 3 3300x26400 13200 
Rel 19701 720, 3500 wot 3 13800, 6900x2300 440 
Whse 10 R00 1 2500 Whese 3 26400/13200x460 
= 250/750 3 2000 G.E HVDDJ 1 66 3800 
890 2 1750 G.E Wwcr 3 
Cr. Wh 1150 3 1000 G >} 1 
Whee 360-950 1 1500 GE HT 3 
Whse 900 — 3 1250 G.E H 1 6604 
G. E. 415 4 1000 Mol oO 1 44000x2400 4160 
c.W 860 2 1000 Pitts OIsC 3 2300x460 
G. E. 250 1000 4 1000) Al. Ch 1 2300 4000x460 
Whse 450 1000 3 1000 Wagner OISC 1 13200x220 440 
El. Dy 525.1050 2 300 Kuhl OISC 3 13800x460 
Ww hse 400 1200 3 200 Whse O15C 1 13200x 120/240 
725 1 150 G.E, HT 3 25000 120 208 
Whse 3501050 3 150 Whse OISC 1 33000x2300/ 4000 
G. E. Re P- BIB 170 2 75 Upte OISC 4160x240 


*American Rebuilders Association — Member Body of A.S.A. 


BELYEA COMPANY, INC. 


43 HOWELL ST., JERSEY CITY 6, N. J. 
PHONE JO 2-3334—N. Y. CITY LINE RE 2-7150 


OFFICE AND SHOP 


OCTOBER 
SPECIAL 


STEEL MILL DRIVE 
ELECTRICAL EQUIPMENT 


We own and offer, in original 
crates, the following G.E. 
NEW steel mill equipment: 

2—350 HP, 375-750 RPM, 230 V.. 


MDP.422 Mill Motors w/blower and 
fan. 


1—250 HP, 410/820 RPM, 230 v., MDP- 
420 motor W/blower and fan 


3-unit synchronous motor generator 

set—suitable for 60 cycle 

1—1250 KW. 750 RPM. 600 v., shunt 
wound DC gen. 40°C rise 

1—750 KW. 750 RPM, 250 v., shunt 
wound NC gen. 40°C rise 


1—3000 HP, 750 RPM, 6000 v., 3 ph.. 
50 cy.. .8 PF, 40°C rise 


3-unit synchronous motor generator 

set—suitable for 60 cycle 

1—400 KW, 750 RPM, 250 v., shunt 
wound DC gen. 40°C rise 

1—750 KW, 750 RPM, 250 v., shunt 
wound DC gen. 40°C rise 

1—1750 HP, 750 RPM, 6000 v., 3 ph., 
50 cy., .8 PF, 40°C rise 


Control equipment for the above Is 
available. Your Inspection Is Invited. 


Inventory 
Is Too Large 
To List. 


Send 
Us Your 
Inquiries. 


Phone 
or 
Wire 
Collect. 


ELECTRIC 
EQUIPMENT CO. 


ROCHESTER 1, N. Y. 
Phone LD 65 
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MOTORS 
Qu. HP 
1—4350 
2—-3500 
1—-2500 
2—21r0 
22000 
1 —2000 
2—1750 
x 3 735 
1 500 
150 
1 450 
2 350 
1 300 
1 150 
1500 
: 1500 
1200 
1000 
500 
500 
450 
400 
400 
350 
350 
300 
250 
250 
250 
200 : 
200 
200 
150 new 
; 150 
125 
125 
125 
100 
100 
100 
100 
650 
450 
200 
200 
200 
75 150 : 
150 
150 : 
125 
125 
100 
Qu. HP 
2200 
uf 2000 
940 
900 
600 
| 500 1953 # 
450 ust 
400 partial 
300 400 
300 New \ 
ia 250 | 
200 a \ 
150 
125 
00 
60 \ ut C0. 
Ao \ 63 Curlew St. 
\ ew York 
\ 
\ _ 
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SEARCHLIGHT SECTION 
WESTINGHOUSE CONDENSING TURBINE-GENERATOR 
] 0 0 0 MODERN + VERY GOOD CONDITION + A COMPLETE UNIT 400 Ibs. 


Above Westinghouse is a 1000-KW @ 80%—P.F., 1250-KVA., 400% psig., 3/60/2300-v. Is Complete with all piping and accessories, Sur- 
face Condenser, Switchboard, Shaft Exciter, Etc. Turbine Serial £12580: Generator #4791874. IMMEDIATE DELIVERY. 


WE CAN DELIVER FROM STOCK ALMOST ANY TURBINE SET FROM 300 to 5000-KW. Condensing or Non- 
Condensing. ALSO BOILERS & DIESEL ENGINES. 


Send Us Your Specifications 


2250-KVA., G.E. DESTROYER ESCORT TURBINE-GENERATOR, 440: psig., 750° F.TT. 


COMPLETE COOPER-BESSEMER POWER PLANT: 5-670 HP., Engines 
33 50 400-RPM., 2300-volt. Each Equipped with 475-KW. IDEAL GENERATORS. 


Above 5-670-HP., Engines (our own property) Still on Foundations, will " run for Inspection. Will sell as Complete Unit, or Engines sep- 
arately. Each engine equipped with switchboard and all appliances for separate operation. Is the most complete and finest plant we 
—_ ever owned. Is priced at a fraction of its original cost. Large lot of spare parts. INVESTIGATE NOW. ENGINES ARE LIKE NEW 
, ALSO OWN AND OFFER 2—Fairbanks-Morse, 1600-HP., O.P., Diesel Engines, 720-RPM., 
or 1800-HP., at 800-RPM. Same as New. Immed. Delvy. 

DRAWINGS AND COMPLETE DATA ON REQUEST 


New England Representatives Teleph : 
FLAGG, BRACKETT & DURGIN, INC. C A L WwW AV 
4145 PENOBSCOT BLDG. WO. 1-1341 

: DETROIT 26, MICHIGAN WO. 1-6038 


Tel: Hubbard 2-4120 
WRITE OR TELEGRAPH 


TELEPHONE 
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SEARCHLIGHT SECTION 


Check with WAGNER FIRST! 


v Complete Stock A.C. & D.C. Motors and Generators 
¥ New and “Certified Rebuilt”— UP to 1000 H. P. 


= 
A. C. GENERATORS — 60 CYCLE A. C. MOTORS 
KVA Mfr. Type Volts Speed HP Mfr. Type Volts Speed 
1000 Whse syn cond 4000/2300 00 800 G.E. Slipring 2300 400 
625 Gen Ele  ATB 2300 450 750 Whee. Synch. 2200/4000 900 
cycle ATs 750 GE Synch 2 514 
jen Elec 3 4 900 G. E. Synch. 220/440 5 
625 El Machy Late 240/480 1200 600 EM Synch, 480° 300 
485 Allis Ch 1 bre 480 400 600 G.E. (2) Synch.  2200/440 
350 El Machy 1 phase 480 1200 550 G. E. Sq. Cage 2200 600 
yen lec. . E. Sa. 6600/4000 1 
275 G, E. 25cycle ATI 750 500 G.E. Goer $00 
225 El. Machy. 480 720 450 Whee. Cage 2200 514 
225 Gen. Elec. TI 240/480 900 400 G.E. Synch. 440 450 
150 Allis Ch 240/480 1200 400 Ailis. Ch Sq. Cage 1200 
125 Gen. Elec (2) ATB 240/480 900 Shoring 3900/440 730 
112 Gen. Elec ATB 240/480 900 300 AI. Ch. Sq. Cage 2200/440 720 
75 El. Machy 2300 900 300. AL Ch. 2300 Sta 
56 G.E. ATB 240/480 1200 300 G.E. Slipring 440 360 
SPECIAL PURCHASE 
2—DC 55 V. 3600 Amp. M-G Sets . E. 220 900 
200 Gen. Elec. Sq. Cage 2200/440 720 
iter. r. . Cage 
Su / 
200 Whase. "Cage 220/440 1800 
D. C. GENERATORS 300 20/480 
175 Whee. Synch. 220/440 360 
300 Al. Ch. scw 1287250 {300 60 Whse. Synch. 220/440 600 
250 Alls. Ch.b.b. EW 350 1200 150 Whase. Sq. Cage 220/440 900 
105 Century b.b. 1500 amp. 70 1200 150 G.E.TEFC Sq. Cage 3600 
100 Whse. SK 250 1 3. E. Sq. Cage 
75 Cr. Wh.b.b. CCD 250 1300 150 E. Shpring 220/440 450 
75 t. b.b. 109X 125 1200 150 = Allis. Ch 8a. C Y 1200 
75 Gen. Elec. (2) CD 150 . b.b. Sq. Cage 220/440 1800 
(2) 250 1500 
75 hse. 250 1200 150 Allis Ch. Sq. Cage 440 450 
350 1000 195 @) —Siipring” 290/440 600 
Ch EW 1100 GE Slipring 220/440 450 
125/250 1200 195 £M.(2) Syneh 220/440 1800 
40 DH 12s 1800 «125. Allis, Ch. bib. 8q. C 900 
40 Elec. RC 1750 125 G.E Slipring 2200/440 720 
. 1750 
20 Gen. Elec. RC 125 1150 2 
15 S8Starb.b. (10) SQ 1500 KW © Output V 
D. C. MOTORS 
&, 500 Whse. 2300 AC 250 DC 
250 1300 Allis, Ch 2200/440 AC 125/250 DC 
200 Al Ch.bb. E 250 $50 
Al 500/1000 Allis. Ch 2200/440 AC 350 DC 
100 Gen. Elec D 230 1750 250 Cr.Wh.* 2200/4000 AC 250 DC 
7 F170 = 850 200 .* (2) 220/440 A 55 DC 
. BE. 4 
73 GE @ 390 1150 300 Gen 390/440 AC 38 DC 
50 oes SK160 330 100 Delco b 20/440 AC 125/250 DC 
50 Gen.Elee. CDi23 230  550/1200 80 Starébb 320/440 AG 240 DC 
. Elec. / 
FH 1360 75 Cont. b.b 220/440 AC 125 DC 
40 Gen, Elec. (2) CD103 230 1150 
ae 60 Gen. Elec 220/440 AC 60 DC 
40 F. Morseb.b. DH 120115 1750 BS 
50 Gen. Elee 220/440 A 125 DC 
bb. 50 Allis. Ch 20/440 AC 125/250 DG 
30 n. Elec. 230 00/1500 45 Gen. Elec.* 220/440 A 60 DC 
om bb. a) satel 230 1150 40 Gen. Elec. 220/440 AC 600 DC 
>. . B SK180 230 1750 30 Otis (5) 220/440 AC 250 DC 
25 280 300/100 25 Whee. 220/440 AC 125 DC 
25 Gem. 25 Gen. Elec. 220/440 AC 250 DC 
38 1720 20, Star bib.” 220/440 AC 120 DC 
ynch. motor. 
875s THESE ARE PARTIAL LISTINGS . . . 10,000 OTHER 


UNITS IN STOCK 


OUR 47th YEAR 
Serving American Industry 


ARTHUR WAGNER COMPANY 


1435 W. RANDOLPH $7. 


© CHICAGO 7, ILLINOIS 
TELEPHONE MOnroe 6-7409 


SLIP RING 
MOTORS 


220 or 440 volt, 60 cycle, 3 phase, 
slip ring Motors Rebuilt 


HP. Make Type Speed Description 
400 G.E. I-M 1200 S.B. 
300 G.E. 1-M 1200 
200 G.E. 1-M 1200 5.B. 
150 G.E. 1200 
150 G.E. 1-M 1800 
100 G.E. MT-300 1800 5.B. 
100 G.E. 1-M 900 5.B. 
100 G.E. I-M 720 .B. 
75 G.E. MT-343 1200 .B. 
75 G.E I-M 900 .B. 
75 West cw 720 .B. 
75 1-M 720 
60 G.E MT-333 1800 5.B. 
40 G.E 1-M 1800 


BRAND NEW SQUIRREL CAGE 
MOTORS 


xplosion 
220 or 440 Volt, 60 Cycle, 
3 Phase 


Totally enclosed, fan cooled, e 
Open 


H.P. Make 
G.E 


Speed 


75 Ac. ARZ TEFCBBused 
75 West.  CS-504 1800 TEFCBB 
75 West. CS-445 1800 B. B. open 
75 F.M. QS-445 1800 B. B. open 
75 West. CS-505 1200 TEFCBBXP 
60 West. K-594S 1800 TEFCBBXP 
60 G.E. OG-44 1800 TEFCBBXP 
60 L.A. QS-444 1800 B. B. open 
60 F.M. FB-404 3600 B. B. 
50 Master K-445 1800 TEFCBBXP 
50 G.E. K-405 1800 TEFCBB 
50 G.E. CS-445 1200 5S. B. drip 
50 West. K-505 900 S. B. open 
50 G.E. AR-444 3600 TEFCBBXP 
40 A.C, KF-365S 3600 TEFCBBXP 
40 G.E. CS-405 1800 8B. B. Splash 
40 West. K-405 1800 TEFCBB 
40 L.A. 404 1800 TEFCBBXP 
40 G.E. CS-504S 1800 B. B. open 


REBUILT SQUIRREL CAGE MOTORS 
220 or 440 Volt, 60 Cycle, 3 Phase, Open 


H.P. Make Type Speed Description 
200 Wagner RP-2-26 1800s S. B. 
2 Wagner 1200 B. 
200 «=«G.E. K-564 900 B. new 
150 West. cs 1800 S. B. 
150—s« 1-K 1200 B. 
150. GE. 1-K 720 B. 
100 =West. cs 1800 S. B, 
100 1-K 1800 B. 
100 -K 1200 
100 KT-347 1200 B. 
100 West. Ss 1200 S. B. 
100 West. cs 900 
75 West. cs 800 
75° West. cs 1200 B. 
3 1-K 900 
7 KT-343 1200 B. 
75 West. CS-WL-607 1200 S.B.B. 
75 «GE. -552 900 «=«S.B. 
75 KT-352 $00. B. 
75 KT-346 720) B. 
60 KT-333 1800 S. B. 
60 G.E. 1200 S. B. 
60 West. 1200 S. B. 
60 G.E. KT-346 S. B. 
60 G.E. 1-K 3. 
50 G.E. 1-K 1800 
50 Cr. Wh. SR 1800 
50 G.E. KT-327 1800 S. B. 
50 G.E. KT-336 1200 B. 
50 West. cs B. 


We have in stock explisive proof motors 220/ 
440/60/3 pone in HI‘ from 12 to 50 HP 900 
to 1800 R’M. We also carry in stock a large 
quantity of used electric motors from 1 hp 
up to, HP., generators, transformers and 
controi equip: ent. Upon receipt of your in- 
quiries, we shal be glad to quote. 


POWER 


EQUIPMENT COMPANY 
8 CAIRN ST., ROCHESTER 2, N. Y. 
P. O. BOX 534 — Tel: Genesee 5629 


POWER 


OCTOBER 1953 


: 
K-6326 
150 G.E. K-6326 1800 TEFCBB 
125 G.E. K-6326 1200 TEFCBB 
100 West. CS-607S 1800 TEFCBB 0 
100 West. CS-504 1800 B. B. open : 
75 West. CS-504 3600 TEFCBBXP 
} 
FREE! 
How WAGNER moTOR cra SS 
pew and rebuilt > 
teday! 
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SEARCHLIGHT SECTION 


“REBUILTS” 
give you top dollar 
value...and guaran- 
teed performance! 


or 


r 


Chicago Electric “Rebuilts" can be 
purchased at substantial savings over 
new equipment and their like new per- 
formance backed by a full guarantee 
represents a sound dollar investment. 
The next time you need electrical 
power equipment, call Chicago Elec- 
tric, and see for yourself why many 
others in industry always do! 


4 


SQUIRREL CAGE SLIP RING 


MOTORS MOTORS 


3 Phase, 60 Cycle, 220 or 440 
Volts (*2200 volts or,higher) 


AC SYNCHRONOUS 


3 Phase, 60 Cycle, 220 or 440 Volts a0 (888 
(*2200 11000 137/275 
125/250 

120/240 


1 
1 
1 
1 
1 
1 


Z 


G. 
A. 
G. 
A 
G. 
‘West. 

G. E. 

A. C. 

A.C. 
G.E 

G. E. 

G. E. 

G. E 

G. E. 


e-GE 550 
Bogue-GE 220/440 


WE WILL BUY 
YOUR SURPLUS MOTORS D. C. MOTORS 
Hoists, Compressors, 
Transformers 
CASH OR TRADE 
Write full details for our 
OFFER BY RETURN MAIL 


Qe 


Z 3600 
C85048 1800 AC SYNCHRONOUS G. E. (580 v) 


1800 || Dry T ee r Cooled 
AP7508U TEFC 1200 STANDARD or SPECIAL RATINGS 3 Phase, 60 Cycle, 220 or 440 Volts 
C 1200 Made to your Specifications volts or higher 
TEFC 1200 Any Quantity uick 
504U 1200 Send us vous of Inquiries for Prompt 
ons 


TRANSFORMERS 


Hundreds of smaller motors! 
WRITE FOR STOCK LIST 


SPECIAL OFFERING 


BRAND NEW, Surplus Stock 2 HP 
to HP 


HIGH-SLIP M 
inch 00 Pittaburgh 
for Pittsburgh 
too. Write American 
for list and BIG DISCOUNT. G. E. (Py'l) 
50 West. 


Many other'\—1 HP and up 
Also Variable 8 anc 115 Volt 
otors 


(air) 
G. E. 


Phone: CAnal 6-2900 


CHICAGO Electric 


sae inten 1320 West Cermak Road, Chicago 8, Ill. 
REBUILT AND NEW ELECTRICAL POWER EQUIPMENT FOR INDUSTRY 
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G, E. 


or 
1750 9G. E. 3600 | 2000 9G. E. Mris M. G. SETS 
1000 *G. E. K63478 1800 | 2000 8G. E. 30 310 MOTORS 
750 *A. C. TEFC 1800 | 1500 °G. E. 800 
750 *G. E. KT 720 | 1250 *West. CW KW Make AC D rat 
700 G.E. FT 3600 | 1000 *West. CW 250 Be 
500 C. 63163W 1800| 700 *A. C. ANY 720 
400 *G. E KF559 3600 | 500 °G. E. IM 3600 | 
5 300 *West. cs 3600 | 500 8G. RES 
250 *L. Allis OGX148 720 | 500 
250 720 | 300 Cr. Wh. 440 250 
200 1200 | 200 G.E. 440 550 ee 
200 900 | 200 West. 2300 275 
200 600 | 200 G.E. 440 600 
7 200 240/ 150 G.E. 2300/440 250 Bier 
200 900 | 150 2300/4000 125/250 
200 1200] 150 440 275 
200 900| 125 G.E. 440 300 
150 720| 125 West. 440 250 
150 257 | 100 G. E. (25 cy) 440 125 
4 150 1800} 100 G.E. 2300 250 Se 
150 600 | 100 Ridgway 2200 275 ies 
150 720 | 100 West. 220 125 
150 360 | 100 Elec. Machy. 220 125 
150 300} 90 G.E. 220 
150 *West. CS 3-brg. £2 900} 90 G.E. 440 60 
125 West CS5048 3600| 75 75 Reliance  2300/440 250 
125 *A. C. AR226 1800| 75 277| 75 G.E 440 125 
125 *Reliance AA6085BB 75 240/ 60 A.C 2300 110 
125 A.C. AR 900 900} 50 G.E 440 250 Rese. 
: 100 _L. Allis EX114SExPr 3600 900 40 A.C. 220 125 Bet oe 
100 *G. E. FT542Z 1800 900} 35 West. 2200 125 
100 G.E FTRP543 450} 30 G.E. 220/440 250 
100 *West. cs 1800 MT346 20 Fynn-W 15VRN 1200) 25 Cr.-Wh. 440 125 
100 A.C AW 1200 IM14 450} 15 Ideal 1800} 20 GE 250 
100 G.E IK13A 1200 MT532 1200] 15 Century ARC3651.0 1200| 20 25¢ t eee: 
100 CFU (vert) 1200 MT336 1200] 714 Ideal 1800 | 20 125 
100 *West. CS (vert) 1200 for. UAB (vert) 1800 ore 
100 *West. C8774C 900 IM 1200 
75 West. CS8445S 3600 MT532 900 
75 G.E. KT537 1800 MT326 1200 Cay 
75 G.E. IK11A 1800 MT522 1 
75 A.C. AR505 1200 MT526 900 
75 Howell TEFC 1200 MT536 72 Beh fd 
75 G.E. KF542 BB 1200 MT322 1200 
75 *A.C. AR (vert) 900 IM 900 
75 A.C. 900 MT322 900 600 ae 
75 A.C. AN 720 IMI1A 720 600 
G. E. IK 600 600 
Fair-M H24B BB 514 326 
GE Speed 
*West. 700 
A.C. A 500 
*West. 750 
*G. E. 2500 
West. 100 West. MC90 460 
West. 50 G.E. RC35 700 
A.C. 50 G.E. DLC-204 650 
*G. E. 35 Cr.-Wh. CM351 700 
A.C. ARS23 900 720 | 25 West. SK100L 1100 
A.C ARS26F 514 West. | 25 RC32 900 
West. 3000 Phase mary ondary, | 100 ATB 900| 35 E190. 
£50 West. 34160 55 G.E.  ATB 1200 | 25 West. 8K133 576 
667 G.E. 3000 50 G.E. ATB 1200 
——- 50 G. &. ATB 
2400 575 | 
a 
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SEARCHLIGHT SECTION 


because: 


MANUFACTURING is_ in 


TELEPHONE — DIGBY 9-4350 e 


There’s more than 
404 to 60% SAVINGS on 


SCHOONMAKER DEPENDABLE 


DIESEL POWER 


Each Schoonmaker-sold Diesel Engine Unit is fully 
REMANUFACTURED in our plants by highly skilled, 
factory-trained Diesel engineers. Only genuine fac- 
tory-made and approved parts are used and all RE- 
strict 
manufacturer's recommended procedures. Prior to 
shipment every engine is subjected to a FULL LOAD 
operating test in accordance with DEMA standards. 

The Schoonmaker Plants and Warehouses located 
in Jersey City, N. J. and Sausalito (San Francisco), 
California give NATIONWIDE SERVICE from Coast to 
Coast with modern, efficient and reliable facilities. 

Our reputation and many years of experience and 
SPECIALIZATION in Diesel power equipment gives 
you value that money cannot buy elsewhere. 

So—Buy SCHOONMAKER because you buy the 
FINEST in DEPENDABLE DIESEL POWER. 


America's largest source of New and 
Remanufactured Diesel Power 


SCHOONMAKER CO., INC. 


50 CHURCH ST., NEW YORK 7, N. Y. 


PLANTS AND WAREHOUSES: 
JERSEY CITY, N. J. AND SAUSALITO (S.F.), CALIFORNIA 


W. U. WIRE e CABLE — AGSCOMACH 


PORTION OF ENGINE REMANUFACTURING FLOOR AND ONE OF 


THE ENGINE TEST STANDS AT OUR 


SAUSALITO, 


CALIF. PLANT 


A PARTIAL LIST OF OUR INVENTORY 
1980 Nordb 13217 
: 1980 Nordberg - 

1136 Fairbanks Morse 38D 1600 720 
1100 General Motors 16-278A 1600 720 

1000 General Motors 16-567B 1440 720 

750 General Motors 12-567 1080 720 

500 General Motors 8-278A 750 720 

500 Baldwin VvO-8 750 514 

500 Alco 6-12%x13T 750 600 

500 General Motors 8-567 720 720 

480 Worthington DD-8 700 360 

400 Ingersoll-Rand S-8 600 720 

350 Baldwin VO-6 510 450 

320 Enterprise DSG-6 460 450 

300 General Motors 8-268A 450 1200 

250 Fairbanks Morse 33-D 375 360 

200 General Motors 8-268A 350 900 

167 Ingersoll-Rand 255 600 

160 Buckeye 80 240 600 

150 Worthington CC-4 225 450 

100 General Motors 3-268A 150 1200 

100 Worthington BB-5 150 600 

60 General Motors 6-71 90 1200 

ALTERNATING AND DIRECT CURRENT UNITS 
STANDARD AND SPECIAL VOLTAGES AS REQUIRED 


BOILERS 


Cleaver Brooks model 0825, 8600 Ibs. steam, 200 
ibs. pressure, Oil fired. ‘‘1949"" 
Combustion Engr. Premier #30, 256 HP semi- 
Portable, steel encased, firetube, 150 Ibs. pressure 
““1949"" 
1000 H.P. Combustion, 4 Drum, 2002 
812 H.P. (2) Combustion, 4 Drum, 3007 
500 H. P. (2) BW straight tube 200> 
400 H.P. BW 3 Drum, 160% “i949” 
250 H.P. BW 3 Drum, 225+ ‘1948"" 
100 HP Cleaver Brooks, 1502 (Package) 
70 HP Cleaver Brooks, 15+ (Package) 


TURBO UNITS, non-condensing 


937 KVA GE 480/240 v.; 0/152 bp 
625 KVA Al.Chal.-Elliott 480/240 v.; 0/152 bp 
375 KVA Al.Chal.-Elliott 240/480 v.; 0/25 bp 


A FEW SPECIALS 


STEAM ENGINE UNITS (Unifiow) 


375 KVA (2) Wghse.-Skinner, 3/60 600 v. 
312 KVA GE-Skinner 240/480 v. 
250 KVA (2) GE-Skinner, 240/480 v. 


187 KVA Woghse.-Ames vertical, 240/480 v. 


DIESEL UNITS (Modern) 
1136 KVA (4) FM, oppostd piston, 720 rpm 
1000 KVA Elliot-DeLa Vergne 200 RPM 
438 KVA GE—Winton (General motors) 


board. 


inder, two cycle, 
engines. 
AC Alternators 3/60/240 V., with belted 
exciters, compressor, tanks, and switch- 


FAIRBANKS-MORSE 
DIESEL PLANT 


2—120 HP F.M. Model 32E12, two cyl- 
12” x15" 360 RPM, 


Direct conn. to: 96 KVA F.M. 


Various Types & Sizes in Stock 
ALJON ELECTRIC DIESEL CO. 


POWER PLANT EQUIPMENT CO., INC. 


300 KVA Fairbanks Morse 277 rpm 

220 KVA (2) Wghse-Buckeye ‘‘E’’ 400 rpm 
187 KVA Ideal-Buekeye 400 rpm 

125 KVA (two) General Motors 1200 rpm 


904 Pacific St. Brooklyn 38, N. Y. 
STerling 3-6515 


GAS ENGINE UNITS 


250 KVA GE-Cooper Bessemer, 450 rpm, GS-6 
750 KVA EM-Worthington, 360 rpm, DDG-8 


STORAGE & PRESSURE TANKS 
Located Mich.-Mo.-Fla., N.J. & Conn. 


& 20,000 Gal, 
38 Cortlandt St. 9—42.000, 120,000 & 240,000 Gal. Storage 
New York N Y 10—10,000 Gal. Cap. RR Car Tanks 


LESTAN CORP., ROSEMONT, PA. 
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SEARCHLIGHT SECTION 


CURRENT DIESEL 


1980 KW NORDBERG MODEL TS-217 DIESEL UNIT 


Heavy Duty 


Slow Speed e 


Available Immediately 


Will burn heavy bunker oil . . . 
Convertible to dual-fuel operation . . 


. Can be fully 
inspected and test run... ONE YEAR GUARANTEE 


ENGINE: (2800 BHP net) Nordberg, 7 cylinder, 2 cycle Diesel 
engine at 225 RPM, 21%” bore, 29” stroke, cylinders arranged 
vertical in line, solid injection. 


GENERATOR: 1980 KW, 2475 KVA General Electric generator, 
2400/4160/6900 volts, 3 phase, 60 cycle service at 225»RPM. 


(50 cycle rating 1650 KW at 187 RPM) 
UNIT AUXILIARIES AND ACCESSORIES 


Complete standard engine auxiliaries and accessories including 
filters, strainers, pumps, gauge board, pyrometer, thermocouples, 
exhaust muffler, lubricating oil cooler, Young evaporative type 
cooler for jacket water cooling, thermostatic control valve, fuel oil 
day tank with transfer pump and oil meter, 2 lubricating oil storage 
tanks, lubricating oil transfer pump, Diesel-driven air starting unit, 
air tanks, air intake filter, special engine tools, all station piping, 
including flanges, adapters, valves, and fittings, for air intake 
exhaust, water, lubricating oil, fuel oil, and air. Generator and ex- 
citer control switchgear. 


The unit above affords a rare opportunity to procure a complete, modern current model, heavy duty, slow speed 
diesel set at a great saving. It represents an offering which cannot be duplicated anywhere in the diesel market today. 


Act now ... Phone, Wire, or Write for Full Details 
ALL OWNED AND OFFERED EXCLUSIVELY BY 


TELEPHONE 
DIGBY 9-4350 


TELETYPE 
NY 1-2804 


‘‘America's Largest Source of New and Remanufactured Diesel Power'’ 


Western Union — WUX — 
A. G. Schoonmaker Co. 
Inc., N. Y. 
CABLE:—AGSCOMACH 


SO CHURCH ST., NEW YORK 7, N. Y. 
Plants and Warehouses: Jersey City, N. J. and Sausalito (S.F.), California 


NOW LIQUIDATING 
AT MARION, INDIANA 
5—Welded Steel Storage Tanks (closed’ 

10,500 gal., 11,300 gal. and 12,700 gal. 


1—Steel Shell & Tube Heat Exchanger, 
1000 sq. ft. 


1—Roots Connersville 10x17 type WG Ex- 
hauster, 600 CFM. 


FOR SALE FROM PHILA. STOCK 


2—I-R Motorblowers, type FS-538; cap. 4000 
CFM @ 3# Pr. 

1—Byron Jackson Bronze Deep Well Tur- 
bine Pump with 20 HP asutie. 150 GPM. 

1—I-R #112-RVH Bronze Centrifugal Motor- 
pump with 20 HP motor. 200 GPM—200’. 


1—Centrifugal Pump, 6” x -° 40 HP 3/60/ 
220 motor, 1000 GPM—8 


EQUIPMENT CORP. 


1422 N. 6th St. 


PHILA, 22, PA. 
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HP Speed Make Wdg. 
500(3) West. 
450 


py RY Trans. West’hse Type ASL, 5% Imp. 13800/480 volts hia Air Cooled. 2—150 KW West. 
ts 


motors and electrical items in stock. Large 
—Freight allowed. SEND US YOUR INQUIRIES. 


; STANDARSS. 


AC Motors —3 phase 60 cycle 
Type & Dise. HP Speed Make 
Syn. 2200 V. rho /Exe 60 1200 GE SC I-K 
800 AC SC 2200 V. AW- 60 3600 GE sc K 1448B 
1300 AC sc 2200 V. 60(3) 1200 Allis-Chal. SR 505 
GE 900 AL St 
800 GE 1800 GE 
Allis-Chal. 8R 1800 FM 
West. os 1200 GE 
Elliott SC 2200 V. 900 GE 
AC SR 
8R 


720 CW 
00 GE I 
Allig-Chal, si (25 cy.) ARY-3 Brg. 
0 GE 


Type & Dise. 


SR 
K-405sExp. Pr. 
Fr. 115-BB 
TEFC-BB 

cw 
ARZ-TEFC 
ARZ-TEFC 


600 CW 
3600 GE 
1800 GE 
yn 2200 V. Exciter 
Wagner BC 


1200 Rel. & West. 
900 West. 
600 G 5R 
SC 2200 V. KT-558 


1800 AC 


1200 AC&Rel. 
600 GE 1200 AC 


30 
SPECIALS 


75 V. DC 3/60/2300 AC. 2—56RZ Falk Motoreducers 125 RPM 50 HP Class II. Hundreds other 


stock new motors to 150 hp & Gearheads to 30 hp at rated discount 


NATIONAL ELECTRIC SERVICE CO. 


Se. 4th St., St. Lewis 2, Me. — Chestnet 466) 


rs 
| 
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d 
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SEARCHLIGHT SECTION 


Something TALK ABOUT 


This seal says so! 


TRANSFORMERS—60 Cycle 


Qu. KVA Make Type Ph Voltages 

1 1500 GE. Pyranol 3 4150x2400 

1 1000 GLE. Auto 3 4150x2400 

2 750 G.E. HT 3 4150x120/240 

2 750 H 1 4600-120/240 

1 500 Kuhl. OISC 1 4150x2400 

2 400 Pitts. OISC 1 4800/4150/2400 

3 333 «Whee OISC 1 2400x878” 

1 333 SG. E. H 1 13200x220 440 

2 300 H 1 13200x440 

4 200 G.E. H 1 13200x440 

1 200 HT 3 2400x240 

2 150s Pitta. 1 240x120/240 

3 50 GE H 1 4800x120/240 

3 5 AC H 1 230x120/240 

1 25 GE H 1 460x120/240 - 

1 20 GE. Novalux 2400 6.6 Amps 

2 25 G.E. H 1 575x115/230 
25 Ning 1 24002480 

8 7k Electran Air 1 460-8-40 


Member of The National Industrial Service Association, Inc. 


THE MONEY YOU SAVE ON 
EQUIPMENT GUARANTEED 


BY HEMPHILL 


ELECTRICAL ENGINEERS 


MOTOR GENERATOR SETS 


KW Make 
1000 G.E. 23007 14150 Syn. 
1000 Whase. 320 300 3300/4150 Syn. 
1000 Whse. 720 275 2300/4150 Syn. 
300 C.W. 1200 230 3-unit 2400/4108 
300 G.E. 1200 30 2400/41508R 
200 Whse. 900 250 2300/4150 Syn. 
150 C.W. 1200 230 440 SC 
150 3 Unit G.E. 1200 125/250 2300 Syn. 
150 Whse. 600 125 4150 Syn. 
125 C.W. 1200 12 2300 8.C 
100 G.E. 900 2300 Syn 
3 «660 «GE. 25 208 Syn. 
30 G.E. 125 440 8C 
SYNCHRONOUS MOTORS 
Qu. H.P. Speed Volts 
300 El. Mach. Pes. TEFC 2200 
200 Whee. 720 4150 
175 G.E. 720 ATI 2300 
150 G.E. 720 ATI 2300 
150 G.E. 1800 TS 220 
150 Whse 900 181G 220 
Volts 
1 150 A.C. 360 440 
1 125 El. Mach 900 4800 
1 100 G.E. 900 2200 


Ou. H.P Make Type Volts 
G.E 1200 2400/4150 
400 y 450 
250 Whse 600 w 440 
200 Whse. 600 Cw 440 
200 GE. 600 MT 44 
150 A.C. 1800 AY RW 2300 
100 G.E. 1800 IM 220 
100 G.E. 600 IM 440 
75 G.E. 600 IM 440 
60 G.E. 1800 MT 22 
DC, 230 VOLT MOTORS 

Qu. H.P. Make Speed Ty 
300 G.E 1200 MPC 
150 900 WP 
125 G.E. 1700 RC 
75 900 
30 C.W 700 CM 
35 G.E. 860 RC 
25 Whee. 825 8K 


[HEMPHILL 


SUP RING MOTORS 


‘FOR POWER” 


1604 S3rd STREEY, NORTH BERGEN, N. J. 
PHONE NEW YORK —LONGACKE 5-3227 
PHONE NEW JERSEY —UNION 3-2600 


POWER PLANT EQUIPMENT 
SPECIAL OFFERINGS 


Write or wire for additional data and prints. 


THE BUYERS MUST BE SATISFIED—ALWAYS 


TURBO-GENERATORS 2— 750 KW 1502 250 V. D.C. BOILERS 
1—20,000 KW 200% 13,200 V. 
i—10,000 KW 2002 13,800 V. 0 Vv. Cc. 2—50,0004 275% (1949) 
$.000 KW 2752 11-500 V. 2— 120 KW 150% 240 V. N.C. 3—15,0002 275% (1945) 
— 4, 
i— 3,000 KW 4252 13,200 V HP Seo. 2258 
Ext/1708 Non ond. DIESEL GENERATORS 1—300 H.P. 300% (1948) 
— 3, # 
i— 1,500 KW 1502 2300 V. Cd. i—1000 2400 velts 
i— 1,000 KW 2002 4160 V. i— 300 KW 2400 volts NEATER 
NEW 1949. 2— 75 KW 240/480 V. 1—85,000+ Never Used 


A. LEE ELLIS CO., U. S. Machy. Bldg., 140 Federal St., Boston 10, Mass. 


FOR SALE 
18 NEW TURBINES 


4 horizontal, 14 vertical, —— 


Driving forced draft blowers—capacities ran 
ing from 39000 to 56000 CFM and 16” to 24” 
pressure. Steam pressures 360 to 5754, back 
pressure 

Will sell turbines separately if desired. Price 
reasonable. 


Also—1—250 KW GE turbo generator unit, 3 
phase, 60 cycle, 440 volt. Used one year. 


G. M. DeROSE 
2457 WOODWARD AVE. 
408 DONOVAN BLDG. 
DETROIT 1, MICH. 


MG SETS 


HP Make Voltage Speed 
3000 West. 525/600 600 RPM 
36 1500 West. 525/600 600 RPM 
32 1500 Al. Ch. 25/600 675 RPM 
4 1200 AL Ch. 650 RPM 
2 900 Elliott 300/195 RPM 
3 800 West #33 eat 900 RPM 
1 650 Cr. Wh 5/720 RP} 
1 500 West. 3 30 350 500 RPM 
1 400 G.E. 20 180/360 RPM 
7 400 Elliott (new) 230 400/800 RPM 
5 400 West. (new) 230 75/750 RPM 
2 350 “r. Wh. 230 400/300 RPM 
1 200 Cr. Wh 230 500/750 RPM 
1 200 Cr. Wh. 230 375/750 RPM 
All motors designed for mill reversing service. 
» Smaller sizes also in stock. 
Motor Generator = in Stock 
100—2000 KW Capacity 


All of above is modern late type equipment 
remanufactured & tested by our engineers. 


Write, Wire, Phone 
All guaranteed for one year 


A. G. SCHOONMAKER CO., INC. 


50 CHURCH STREET, NEW YORK 7, N. Y. 
Plants: SAUSALITO (S.F.) CAL., JERSEY CITY, W.J. 


COMPLETE DIESEL PLANT 


3—Fairbanks Morse units. 805 HP—556 
KW; 690 HP—473 KW; 300 HP—200 KW. 
Model 33-E-14. 3/60/2400 volts. New 
1940. Will sell all or part. With auxili- 
aries. Condition excellent. 


MISSISSIPP] VALLEY EQUIPMENT CO. 
507 Locust St. S*. Louis 1, Mo. 


ELECTRICAL CABLE 


@ For every industrial and —_ application. 

@ Special constructions. Odd 

@ Large stocks on hand of high voltage, lead cov- 
ered cables not ordinarily stocked by your regu- 
lar suppliers 

@ Cut to length. Reasonably priced. 


UNIVERSAL WIRE AND CABLE CO. 
2668 N. Clybourn Av., Chicago 14, Ill. 


1—2000 KVA, 3-60-33000-4160Y Westinghouse type 
CPS self-contained substations. 
1—450 KVA, 3-60-13200-115/230 V. G.E. sub- 


station. 

6—Section NEW G.E. switchboard consisting 2000. 
600 and 350 A. drawout air breakers. 

700 & 450 HP, 180 rpm, 4160V-3-60 UNUSED 


Syn motors. 
1—37% KVA-240/480 V,-3-60 Cat. Diesel set. 


H. JOHNSON & ASSOCIATES 
. Jackson Bivd., Chicago 4, III. 


RECTIFIERS & MG SETS 
2—500 KW Westgh. 4160/2300—275 v—1200 rpm 
1—150 KW G.E. 4000/23000 v—250 v—1200 rpm 
1 


2—150 KW Westgh. 2200 v—27! 900 rpm 
—300 KW G.E. Rectifier 2300—250 v 
AIR COMPRESSORS 
1884 ft. CHICAGO PNEU. OCE AY 
676 ft. WORTHINGTON 3/60/220/440 V. 
9—JOY 445’ & 512’—3—950’—220, 2200 V. 
DARIEN, 60 E. 42nd Street, New York, N.Y. 


EMERGENCY GENERATORS 
Diesel and Gasoline 1 to 1000 KW 
RENT e BUY e SELL 
MIDWEST UTILITIES POWER 
EQUIPMENT CORP. 


1270 —— Boulevard, Chicago 22, Ill. 
hone: EVerglade 4-4511 
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SEARCHLIGHT SECTION 


O’Brien Offers— 


MOTOR GENERATOR SETS 
1500 KW G.E. 250 Volt 3/60/2300/360 RPM 
1-—-1000 KW West. 250 volt Flat Compound 
500 RPM 1440 H.P. West. Syn. Mtr. .8 
P.F. 3/25 cycle 2300 V. A.C. & D.C. Panels 
1—500 KW Crocker Wheeler CCD, 250 volt 
720 RPM with 750 KVA Cr. Wh. Syn. Mo- 
tor 3/60/2300 V. A.C. & D.C. Panels. 
1-300 KW West. 3 wire 125/250 Volt 1200 
RPM Generator (1938 year). Can furnish 
with suitable motor. Advise Requirement. 
250 KW Burke 125 V. 435 KVA Syn. 
M.D. 3/60—any voltage 
1—150 KW G.E. Type MPC—250 Volt 1200 
RPM 3/60/2300/200 H.P. Syn. Motor Drive 
A.C. & D.C. Panels 


to 


100 KW Electro Dynamic 200 V. 3/60/220/ 
1200 B. Brg. Sq. Cg. Sep. Excited. 

1—100 KW Al. Ch. 250 V. 1200 RPM 150 
HP. Syn. Mtr. 2/60 or 3/60 any voltage. 

1—100 KW G.E. C. D.—125 Volt D.C. 150 


HP GE Syn. Mtr., 


1--75 KW Burke 250 V. 
Burke—Syn. M.D. 2 or 3 ph, any voltage. 

1—621%4 KW 125 volt Hertner, 1200 rpm, 100 
HP Sq. Cg. 3/60/220 

2—50 KW GE 500 Volt DC, 75 HP, 3/60/40/ 
1200 RPM. 

Smaller Sizes and Types—Advise Requirements 


BOILERS 
2—500 HP Cleaver Brooks Package 200 lb. 
1—450 HP Keeler CP 160 lb. Oil 
1—300 HP Keeler CP 300 Ib. Oil 
2—200 HP Springfield Sec. Hdr, 300 psi. 
1— 80 HP Cleaver Brooks Package 125 psi. 
1— 60 HP Cyleotherm Package 125 psi. 


3/60/220/440/1200 


900 RPM 113 H.P. 


Space Needed—Priced for quick sale— 
3—250 KVA GE Ames Vertical 4 cylin- 
der Uniflow engines, 3/60/240/400 rpm, 
140 psi, 5 Ib. back pressure. Exciters, 
Switchboards. Condition Excellent—Con- 
tact us to inspect at Claridge Hotel At- 
lantic City, N. J. 


DIESEL GENERATOR SETS 
1—-1250 KVA Nordberg 3/60/2300/360 RPM 


1940 


1—375 KVA GM 8-268A, 


3/60/480/1200 RPM 


1—250 KVA G.M, Twin 6-71, 3/60/220/440/ 
1200 RPM Rad. Cooled. 


KVA 
440 New 


125 KVA Hercules. 3 


—200 


HP 
1000 
1000 

700 
600 
500 
500 
500 
450 


5 KVA Chry. 
G.M. Twin 6-71, 


Make 


New 


KW 
Cooled Elec. Start. 
ELECTRIC MOTORS 


Type 
K 


Twin 6-71 Portable, 3/60/ 


60/220/440/1500 Hrs. 
6 Cyl, 3/60/220/440. 
240 D.C. Rad. 


Volts Speed 
2300 1800 
2300 450 
440 1800 
2200/4160 600 
2300 212 
2300 1800 
6600/2300 514 
2300 600 
440 514 
2300 450 
2300 400 
2300 450 
2200 1200 
440 1800 
440 600 
550 600 
220/440 1200 
440 1800 
440 3600 
440 1200 


EXCEPTIONAL DELIVERY 

New O’Brien mfrd. Red Line dry type 
Transformers to 150 KVA single phase, 
300 KVA, 3 phase—i800 V. Pri.—& Phase 
Changers to 100 KVA. 


“Everything from a Pulley to a Powerhouse" 


TURBO GENERATORS 
Philadelphia Stock 


1—2500 KVA West. Cond. New 1936. 3/60/2400 
-—200 psi Surf. Cond. 

1—-1250 KVA DeLaval Non-Cond. 3/60/2300. 
New 1940 240 psi 50 Ib. B.P. 

1—938 KVA_ West. 
Cond. 350/400 PSI. 

1—-780 KVA G.E.-Moore 3/60/2300/3600 RPM 
Non-Cond. 180 PSI 35 lb. B.P. New 1936. 

1--187 KVA West. Non-Cond. New 1930 3/ 
60/440 110 psi 10 Ib. B.P. 

KVA Non-Cond. 3/60/220 


3 60 2300/3600 Surf. 


140 psi 5 Ib. B. 
1--75 KW G. E, D.C, 125 volt. 


AIR COMPRESSORS 
1—-1600 CFM Sullivan WJ 8 Angle Cpd. 100 
psi 22/13x16 belt. 
1—978 CFM Sullivan 18x13x8, 45 psi. 
1—900 CFM CP 100 Ib. 9CP Portable Diesel 
Compressor, Pneu. tires. 


1—-528 CFM Ing. Rand 14x12, 100 psi. 
1—215 CFM Penna 3A, 70 psi—V-Belt. 
1—368 CFM Chi. NSB, 12x10, 100 psi. 
1—371 CFM Schramm 74%x5x4, 100 psi 
oisc TRANSFORMERS 
Qu A Make Phase 
4 2000 West. 3000 
(Sub-sta) (NEW) 1 
3 1000 GE 13200 2300 1 
1 1100 West. 4160 440 3 
3 667 Al. Ch. 33000 2300 1 
3 500 West 33000 2300 1 
(Dry) 
3 500 West, 22000 460 1 
1 500 Gregory 4160 440 3 
3 500 GE 13200 2300 1 
3 400 GE 2400 480 1 
3 333 West. Dry 2400 480 1 
3 333 Pitts. 33000 2300 1 
3 333 G.E, 13800 240/480 1 
3 333 (New) 2400 80 1 
1—New O’Brien “Red-Line’”’ 750 


KVA 

OISC Transformer 13,200/13,800  v. 
pri., 480 v., sec., 3 p 

3—333. New Brien Red Line 

O. 1.S.C. Transformers 4160 V primary 

480 V secondary ea. single ph. 60 cyc. 


THE O'BRIEN MACHINERY Co. 


T M REGISTERED 


U S PATENT OFFICE 


PHILADELPHIA’S LEADING MACHINERY DEALERS & EXPORTERS 


ue) 47N.DELAWA RE AVE., PHILADELPHIA 25, PA. 
e Telephone | GArfield 6- 150 © Cable Address ° BRIEN PHILA. 


AFFILIATED WITH SOC EXPANSO INDUSTRIAL SOL AMERICANA LTDA RIO DE JANEIRO—8RASIL 


C-0-M-P-L-E-T-E 
DIESEL 
POWER 


PLANT 
FOR SALE BY USER 


Consists of: 
3—300 H.P., 600 RPM, Buckeye DIESEL 
ENGINES, New in 1947. 


Connected to: 
3—200 KVA, .8 P.F., 3/60/440 
ALTERNATORS and EXCITERS. 


Also: Switchgear, Evaporative Cooler, 

Exhaust Heat Economizers, Electric and 

Gas Operated Starting Equipment. 
Piping and Valves includd. 


CAN BE SEEN IN OPERATION 
AT THE 


GRAND RAPIDS 
METALCRAFT DIVISION 
22 COMMERCE AVE., S.W. 

GRAND RAPIDS 2, MICHIGAN 


Ant. 


NEW MOTORS! e 


STOCK SHIPMENTS 


ALL BALLBEARING 


General Electric, Louis Allis, Reliance, Westinghouse. NEMA FRAME 
Discounts from 60% to 65% Off on Mofors listed below. 


25 CYCLE TEFC & EXPLOSION-PROOF 


(2G Label) 220-440 volts 
HP Speed 


30 


on 


~ 


/60/115-230 (1-D Label) 


1/60/115/230 


1 
1 


1800 
1800 


2/60/220-440 


Tse 


1708 North 8th Street 


Make Frame 
Rel 
Rel 405 
L.A. 4058 
G.E. (open) 404 
L.A. 364 
L.A. 284 
L.A. 284 
L.A 254 
L.A 225 
GE 225 
L.A 224 


OPEN DRIP-PROOF 


L.A. 204 
Std. D 203 


OPEN DRIP-PROOF 


1..A, 326 
L.A, 284 
224 
L.A. 163 


3/60/ 550—OPEN DRIP-PROOF 


1 100 GE, 4458 
1 40 Rel. 4048 
1 25 8648 
5 5 3600 L.A. XP 225 


NEW MOTOR STARTERS 


9—Size 3 Allen-Bradley, XP-2G Label Bul. 709 

1—Size 3 Whse. Combination, Circuit breaker, 
Nema 1, 3/60/440 

fusible, 60 & 100 


amp, 3, 
100— Size 1 NEW — life line 3/60/220 


3/60/220 GEARMOTORS 
4 5S RPM, Whse. FR. 324, 


= 


Parallel 


17—NEW Cleveland tight angle worm gear reduc- 
ers rated 5 HP—1150 RPM, 7.5 HP— 1750 
RPM, 6-1 Ration, Series 215--50 RT Class 1 


230 V oc 
1 19 1200 Whse. SKé" 
' 7% 1200 Elec. Dy. 324 


10,000 Other Motors in Stock 
FHP Thru 1000 HP, New and Rebuilt 


BENSON-WILIMZIG, INC. 


Garfield 4290 


St. Louis 6, Missouri 


PHONE — WIRE — OR WRITE 


POWER 


OCTOBER 1953 


221 
1 
West. CW 
Al. Ch. Syn. ge 
West. cs 
# 4 00 West. CW 
00 G.E. Syn. 
50 G.E. MTI18 
50 G.E. IM 
00 G.E. KT559 
00 West. CW 
: 00 G.E. IM 
25 West. Syn. 3 brg. 
00 G.E. KT352 
00 G.E. KT543 
50 West. cs 
50 West. cs 
= 
| 15 1500 
3 1 1500 
4 3 1500 
1 1500 
1 1% 1200 
, 
5 1200 
1% 1200 
331 


SEARCHLIGHT SECTION 


MOTORS - GENERATORS - TRANSFORMERS 


N.E.M.A. FRAME MOTORS 
2—10 HP A.C. ARX-324 1800 
1—10 HP West. CS-324 1800 
1—10 HP F.M. FW-326 1170 
1—15 HP G.E. K 326 1800 
1—15 HP C.W. SC-A365 1170 
1—20 HP L.A. X-Proof 365 1800 
1—20 HP West. CS-W364 1750 
1—20 HP West. CS 365 1170 
2—20 HP West. CS-404 1165 
1—25 HP G.E. TEFC K365 1760 
1—25 HP West. CS-365 1760 
1—25 HP U.S. SC-364 1800 
1—25 HP G.E. TEFC KG405 1170 
1—25 HP G.E. K404 1170 
1—25 HP G.E. K-405 900 
1—30 HP Delco TEFC-405 1745 
1—40 HP West. CS-404 1800 
1—50 HP Ideal TEFCBB 1800 
1—50 HP G.E. K-504 1200 
1—75 HP West. CS 1200 
1—100 American £3 3460 


1—350 KW Generel 


Electric Generators 


Type MPC, 250 Volt DC, 720 RPM 
Single Bearing Machines. 


25 CYCLE MOTOR 
SPECIALS 


1— 40 HP ‘eres TEFC BB 3/25/220/440 
1500 RPM 


1— 50 HP (Foibonks Morse BB 3/25/220/440 
750 RPM 


1—100 HP inn Elect. 
440/1445 RPM. 


1—100 HP Gen Elect. Type KT 559S Ball 
Bearing 3/25/440/1465 RPM 


—150 HP Gen. KT565 TEFC BB— 
3/25/440/750 R 


MOTORS 


60-50-25 Cycle in Stock—aAll Sizes. Slipring— 
Squirrel Cage—Synchronous. All types of 
Control Equipment. 


100 HP Gen. Electric Type | form K 3/60 
2300/600 RPM. 


Type KT 553 3/25 


100 HP Gen. Electric Type KT 356 3/60/2200 
900 RPM 


125 HP a eonetate Type | form K 3/60 
440/720 R 

125 HP G. E. pw KT 3/60/2300/1200 RPM 

150 HP G. E. Type KT 3/60/440/500 RPM. 


150 HP Gen. —* Type | form K 3/60 
2300/900 R 


400 HP GEAR REDUCER 


1—400 HP Nutall (Westinghouse) Type LMR- 
25 Single Helical Heavy Duty Reducer— 
6-1 Ratio at 900 RPM with High Speed 

Shaft Extension for Brake. 


ERIE ELECTRIC CO., INC. 


400 HP SYNCH. MOTOR 
1—400 HP Westinghouse Synchronous Motor. 


3/60/2300/900 RPM. Unity P.F. with di- 
rect connected exciter—Late Type. 


55" LIFTING MAGNET 


1—55"" Cutler Hammer Magnet 250 Volts DC. 
Excellent Condition. 


125 VOLT DC MOTOR 


1—100 HP Crocker Wheeler 125 Volt DC 
850 RPM Ball Bearing 


DC CIRCUIT BREAKERS 


1—1000 AMP. Condit. 2 Pole 
1—1600 AMP. Condit. 2 Pole 
1—1600 AMP. Westinghouse 2 Pole 
1—3000 AMP. Westinghouse 2 Pole 


TRANSFORMERS 
1—750 KVA Niagara New. Outdoor 3/60/2400/ 
208Y/120. 


3—500 KVA Westinghouse Type SL. 1/60/ 


33000/2400/4160Y—New 1947 
KVA Westinghouse 0.1.8.C. 1/60/4800/ 
oS KVA Gen. Elect. Dry Type 1/60/480— 


6—50 KVA Niagara New Dry Type 1/60/240/ 
480—120/240. 


“on Gen. Elect. Dry Type 1/60/480— 


BUFFALO, N. Y. 


a 
26 
15 
21 

7 

15 
18 
35 


a 
1 
1 
1 
1 
1 
2 


Anything in ELECTRICAL EQUIPMENT 


PARTIAL STOCK LIST— SEND US YOUR INQUIRIES 


D.C. MAGNETIC STARTERS 
230 Volts — New 


90—15 HP Ward-Leonard, Type 17125 


GREATLY REDUCED PRICES 
NEW MOTORS, 220/440/3/60— 
Ball Bearing 


HP 
% 
%4 
34 


1 
1 


10 1 
* Total 


Make 
Reuland 
Reuland 
Reuland 
Reuland 
Reuland 
Reuland 
Reuland 
Reuland 


RPM Type 
1200 ML 
1800 MLE* 
3600 ML* 
3600 MLE 
900 ML 
3600 MLE* 
1800 ML’ 
1800 ML 


MOTOR GENERATOR SETS 


KW 
250 
150 


Make 
C.W. 


AL.Ch. 


W.H. 
G.E. 
G.E. 
G.E. 


RPM 
1200 
1200 
1200 
1200 
1200 
1200 


1019 PAPIN STREET 


oc Ac 

250 2300 

250 2300/'440/220 
250 2300 

250 2300 

125 440/220 

‘25 440/220 


D.C. MOTORS, VARIABLE SPEED 


Qa HP Make RPM Volts 
2 72 W.H. 400/1600 230 
1 10 W.H. 400/1600 230 
5 15 W.H. 500/1500 230 
2 15 W.H. 550/1650 230 


D.C. GENERATORS 


2—300 KW, W.H. 125 Volts—750 RPM 
1—100 KW, W.H. 125 Volts—900 RPM 


SLIP RING MOTORS 
1—Al. Ch. 400 HP, 505 RPM, 2300 V Serial 
#110,844 
1—Al. Ch. 400 HP, 1300 RPM, 2300 V Serial 
#941CH146D 
1—W.H. 100 HP, 720 RPM, 440 V 


MOTORS, GEAR HEAD, A.C. 


7/4 HP W.H. TEFC, 3/60/220/440-580 RPM-RB 


20 HP Link Belt, Size DM70, 3/60/220/440 
74 RPM-RB 


20 HP W.H. TEFC, 3/60/220/440-194 RPM-R8B 
40 HP G.E. TEFC, 3/60/220/440-561 RPM-RB 


CHESTNUT 3110 


ST. LOUIS 2, MISSOURI 


7 


BOILER FEED PUMPS 


1—Lecourtenay P.M., Type 4M, 8B, 5 
stage, 1100 Ft. H 

1—Worth. 740 G. DM. type WCS-2, 5”, 
2250 Ft. Hd. 

1—Worth. 700 G.P.M., type UNS-1, 6 stage, 
6", 1550 Ft. Hd. 

2—I. R. 200 G.P.M., 2”, 1375 Ft. Hd. 


Pumps above are mounted on bases for 
motor or turbine drive. 

We have about 200 various size cent. 

pumps on hand, turbine, motor, and gaso- 

line driven. Send us your inq. 


DALTON SUPPLY CO. 
2829 Cedar St. Phila. 34, Pa. 


USED 35 TON BRIDGE CRANE 


75’ span with 5 ton aux, 25’ 
3/60/220 V. A.C.—used approx. 
Northern—excellent condition. 

DAVE GORDON STEEL PRODUCTS, INC. 
2411 35th St. Tampa, Fla. 


P.O. Box 5033 Ph. 4-2367 


FOR 5ALE 
MODERN 1000 KW Turbo-Generator 
in excellent Condition 


Non-Condensing, Steel case 804 back pres- 
sure .8 P.F., 3 phase, 60 cycle, 4150/2300 
volts, alternating current, complete with ac- 
cessories, switchboard, oil circuit breaker and 
direct connected exciter. Only operated alter- 
nately for six years. Ideal for Chemical, Rub- 
ber, Petroleum. Textile, Pulp and Paper, and 
Sugar Refining Industries. 


NEWMAN & COMPANY, INC. 
6101 Tacony St. Philadelphia 24, Pa. 


POWER 


OCTOBER 1953 


th 
ea 150 ) 
50 
7 
332 


SEARCHLIGHT SECTION 


MOTORS—M. G. SETS—TRANSFORMERS 


ENGINEERED AND REBUILT BY EXPERTS IN OUR OWN PLANT 


MOTORS 


R.P.M. 


100 440 
With these we can supply —Manual, Semi on full 


magnetic reduced or full voltage control 


SQUIRREL CAGE MOTORS 
3-Phase — 60 Cycle 


Ty 
2 


1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
2 
1 
1 


AR 2200 72¢ 
E. Vertical KF-574. 2200-Volt 


75 
pecial—1 
580 RP. M. enclosed hollow shaft. 


MOTOR GENERATOR SETS 


Qu. KW Make — Volts DC psy AC 
(3-U) Whee. 720 600 


5 Al. Ch 200 250 
We can any of these sets with D. ge 4 
A.C. starting equipment, exciter sets and other 
accessories. 
Motor Generator Sets of modern design, complete 
with age on their original foundations— 
for shipment. 
(3)—G. E. 1500-KW, 250-VDC, 514 R.P.M., epd., 
interpole, pole face windings, 2100-HP oo 
motors, .8-PF, 13-200-V, 50 60-cy. will re- 
connect to 6600-V. or 4160-V 


TRANSFORMERS (Power) 
Outdoor — Oil Cooled 
Qu. Voltage 
3 Packar¢ 2300-230/460 
3—833- itv A Westinghouse 0.1.8.C. transformers, type 
S, one phase, 60 cycle, ati'l on original foundation. 
primary 66,000 Volts with (4) 249% taps below 
secondary 2300/4160-Y. Can ship immediately 
from location. 


4-8300 


PHILADELPHIA 40, 


SLIP RING MOTORS -— 
CONSTANT DUTY 
3-Phase — 60 Cycle 


Type 
Encl. (Rev } 


285/73 


25 
400/1200 
300. 1200 


All above are 230- VDC except where marked eee 
e**-——Pedestal bearing mill vee 525/600-V DC. 
**—Pcdestal Bearing 230-V DC 


“PENNA 


TRANSFORMERS 
3 PHASE—60 CY. 


1—2500 KVA Lene to 480 Volt 3 Ph. 
60 Cy. General Elec 

1—1800 KVA 6600 to “440 Volt 3 Ph. 60 
Cy. General Elec. 


LOW VOLTAGE DISTRIBUTION CENTER 


METAL CLAD 


DRAW OUT 


ELECTRICALLY OPERATED 


SAVE UP TO 50% 


WITH THIS MODERN ROLLER SMITH SWITCHGEAR 


3 POLE 600 VOLT AC OR 750 V DC 
13— 600 AMP BREAKERS 
3—1200 AMP BREAKERS 
2—3000 AMP BREAKERS 
METERING CUBICLE 


AVAILABLE FOR INSPECTION — CAN BE SHIPPED IMMEDIATELY 
WILL MODIFY TO MEET YOUR SPECIFICATIONS 
OVERALL SIZE — 24’-10" x 7’-6” x 2'-6” 


1 PHASE—60 CY. 


3—-3333 KVA 66000 to 33000 & 132000 V 
1 Ph. 60 Cy. Westinghouse 


2—1000 KVA 13200-2300 v. 1 ph. 60 cy. 


Gen. Elec. 
KVA 33000-2300/4600 v. 1 ph. 60 cy. 
itts 
er) - “ive 33000-2300/4600 v. 1 ph. 60 cy. 
ittsbu 
— Kva 33000-2300/4600 v. 1 ph. 60 cy. 
is 


S.MORGAN ST. 


POWER * OCTOBER 1953 


TURBO-GENERATORS 


CONDENSING 


2 kage 5000 KW 3600 RPM Allis Chalmers 
200 Ibs. 100° SH. Will operate 275 Ibs. 6150 
TT without change. Generator 3/60/11500. Can 
be changed to 2400/4160. Complete auxiliaries. 
Can be operated for inspection. Checked by 
factory engineer in Sept. 1951—no repairs re- 
quired. 

1—-1567 KVA 1250 kw 3600 RPM Allis-Chalmers 
150 Ibs. Will operate 200 * 450° TT without 
change. Generator 3/60/2:00. Complete aux- 
iliaries. 

1—1250 KVA 1000 kw 3600 RPM Westinghouse 
185 Ibs. 100° SH 3/60/2300. Completely re- 
worked, generator has new winding. Complete 
auxiliaries. 

1—937 KVA 750 kw pees RPM Gen. Elec. 150 Ibs. 
Generator 3/60/2300. 


ARMATURE WORKS INC. 


TAMPA, FLORIDA 


NON-CONDENSING 


1—1875 KVA 1500 KW 3600 RPM General Electric 
140 Ibs. turbine with type ATB 3/60/2300, 80 
p.f., Synchronous Generator. 


1—1250 KVA 1000 KW 3600 rpm General Electric 
140 Ibs. turbine with type ATB Form T 3/60/ 
200, 80 pf, Synchronous Generator. 


1—625 KVA 500 kw 3600 rpm General Electric 175 
Ibs. Single stage turbine with type ATB form T 
3/60/2300, 8 pt. Synchronous Generator. 


1—1871%4 KVA 150 kw Westinghouse geared 7200/ 
900 rpm 150 Ibs. 100° SH. Generator 3/60/240. 


1—125 KVA 100 kw Westinghouse geared 7200/900 
rpm 150 Ibs. 3/60/240. 


PHONE 2-1966 


pe 
3000 yhse. 80 4800/2400 720 1000 Whee, 514 600 11,000/6600 

2100 E. 100 2300 360 1000 G. 514 600 11,000 /6600 lu. H.P. Make Type Volts R.P.M. 

1750 G.E. 100 2300 3600 750 Whee. 900 250 4160/2300 1800 GE. MT 498 2300 357 

750 G.E. 80 2300 450 500 W. 720 575 2300/440 1200 E. MT 26 2200 277 

600 G.E. 100 440 360 (3-U) 500 Whee. 1200 125/250 440 1000 Al. Ch ANY 2200 235 

700 80 2300 720 400 C.W. 1200 125/250 440 800 G.E. MT 2200 440 
250 G.E. 100 2300 514 250 Whse. 1200 125/250  2300/440 600 G.E MT 20 2300 360 
200 Whse. 80 440 1200 200 Whee. 1200 275 4000/2300 AL. Ch. ANY 2200 ois 
is? G.E 80 440 720 200 Whse 1200 125/250 4000/2300 HO GLK 1-16-M 2300 450 
10 100 2200 900 155 G.E 720 250 2300/440 400 GLE MT 412 2200 440 
150 «GLE 100 550 600 150 Whse. 1200 125/250 440 250  Whse CW. 937 440 1200 
150) 80 220/440 450 100 Delco 1200 125/250 440/220 2500 Al. Ch ANY 720 

135 80 4000/2200 100 Ridgeway 1200 275 4000/2300 20 MT 414 2200 300 
125 Ei. Mehy. 100 4800/2400 100 C.W. 125 440/220 125 Whee. CW870 2200 
aay 125 G. E. 80 2200 900 85 C. W. 1200 250 440/220 100 ~Whse. CW 766 440 1200 oe 
100 Whse. 80 440 1800 75 «Al. Ch. 900 250 2300 100 H 20C 440 900 
100 Ideal 80 440 900 75 Whee. 900 240 2300 100) 1-15A-M 2300 54 
25 Ideal 1750 125 440/220 
20 Al. Ch 200 250 440/220 
Qu. H.-P. Make R.P.M. 
3000 Whse 600 

lees 2400 Whse 600 

dese 1500 Whse Encl. (Rev.) 600 

pe Volts R.P.M. 1200 Whse Encl. ( Rev.) 600 
806 2300 1200 800 Whse. Encl. (Rev. ) 

2200 v514 loss 700 Whse. Mill 
100 GG. E KT-412 2200 450 1 350 G. E CD-169 
300 =Whse. CS-890 2300 1780 lee G. E. MPC-6 
200 Whse CS-873-C 1200 jee 200/250 El. Dy Size 22 
200 ALCh. ARY 440 600 lee Whse Mill 
125 ALCh. AR 2200 1750 = 200/250 MPC 
125 Al. Ch AR 2300 514 lee 180 G.E MPC 400 
125 C.W. 126-9 440 430 125 Whse SK-190 600 
100 Whse. CS8-663-C 440 1750 lee W0/160 MPC 25/1125 
100 ‘Al. Ch AR 550) 720 2 125 Whse, SK-I81 575/850 
100 Whase. CS-938 200 514 1 75 CD-133 500/1000 
100 M. H-241 440 450 60 Dy. 450/900 

75 Al. Ch AR 2200 1705 1 GE RE-16 300/900 ing 

| CLARISSA STREET 
% 
4 


SEARCHLIGHT SECTION 


600 200" we 
500 440/220 Whase. 
500 G.E. 
450 440 Whae. 
300 440 G.B. (hoist) 
300 2200/440 Whse. (new) 
300 200 
300 Whe. 
250 4000/2300 G.E. 
250 440/220 Whse. 
250 G.E. 
250 0 G.E. 
200 440/220 Whse. 

G.E. 
188 4000/2300 
150 (2) 440/220 G.E, 
150 2200/440 G.E. 
150 550/220 G.E. 
145 4000/2300 G.E. 
135 440/220 G.B. (hoist) 
125 440/220 GE. 
125 ae G.E. 
125 G.E. 
SYNCHRONOUS MOTORS 3-Ph., 60 
350 440/220 El. Mchy. Syn, 
‘50 440/220 Whase. HR 
300 2300/400 GE. Ts 
300 2300/440 GE. Ts 
250 440/220 Whse. HR 
250 2200/440 GE. Ts 
250 440/220 ATI 


HR 
4150/2300 Whee. G 
0/220 Whee. HR 
440/220 GE ATI 
440/220 GFE. Ts 


RING MOTORS 5 3-Ph., 60 


SQUIRREL CAGE MOTORS 


HP ae Make Type Speed 
600 220 .E. FT 3600 
500 3300/4000 Elliot sc 1800 
400 2200/400 Whase. cs 720 
350 2200 .E. KT 1200 
350 2300 G.E. KT 1200 
300 2200 L. Allis Fs 1800 
300 200 G.E. FT 3600 
250 2200/440 G.E. 1K 720 
225 (2) 00/440 G.E. KT 1200 
200 =e GE. K 1200 
200 GE. ik 720 
200 10 G.E. IK 514 
200 440/220 G.E. KT 1800 
200 2200/440 G.E. IK 600 
150 00 Al. Chal. AR 1800 
150 Whse. cs 1200 
150 Multi sp KT = 1800/600 
150 440/220 E. IK 450 
150 440/220 E. KT 720 
150 440/220 Howell RB. Brg. 1800 
150 440/2200 E IK 514 
150 2200/440 GE. KT 600 
125 440/220 G.E. KT (vert.) 1200 
100 2200/440 GE. 1200 
100 220/440 GE. K-TEFC 720 
60 (2) 2200 Whse. cs — 
50 (2) 410/220 Whse. CS-TEFC 1800 
50 220 Al. Chal. ARZZ X-proof 
600/1200 
A. C. GENERATORS 
—320 kva, 660 rpm, V., G.E. 


. 600 rpm, 220/440 V., G.E. 

720 rpm, 2200/440 V.,. GE. (Ball bre) 

2200/4409 v.. Whse 
‘CIRCUIT BREAKERS 

2—-2000 amp., GG E., 3 pole, 600 v 

2—1600 amp. ITE 3 pole, 600 + 


D. C. MOTORS 


HP Volts Make Type Speed 
250 230 (2 new) Cr. Wh. CMC 1800 
250 230 (2) G.E. cD 1750 
150 230 Whase. 8K 850 
100 230 Cr. Wh cMC 625 
90 230 G.E. cD 1750 
80 230 GE. RCO 600 
50 230 Rel. T 400/1200 
MOTOR GENERATOR SETS 
Kw Make Input V., Motor | 
Ac Type c 
250 Whse. 200 yn 250 
175 .E. 220/440 Syn. 230 
150 Whse 440 sq. ca 250 
100 AL Ch 2200/440 8q. ca 240/120 
100 Whse 440/220 sq. ca 125 
75 G.E. 2200/440 syn 125 
65 GE 2200/440 8q. ca 250 
65 GE 2200/440 sq. ca 125 
60 G.E 440/220 $q. ca 250/125 
45 G.E. 440/220 8q. ca. 50 
G.E. 440/220 8q. ca. 250/125 
TRANSFORMERS 60 CY. 
1—600 kva, Standard, 13,800- 
3—200 kva, G.E., 11000—2300 
3—200 kva, G_E., Vv. 
3—150 kva, G.E., 33000-—2300/ 
}—150 kva, Al. Chal., 2400—240/480 V 
3—150 kva, L, 2400-240/120 V 


, Whse., 2400—240/480 ¥. 
. Moloney, 4150—240 V. 
» Whse., 440—220/110 V., 

— 50 kva, G.E., 2400—120/240 V. 
1150 kva, Whse., 2300- 110/220 V., dry 


458 SEVENTH ST. 


STEPHEN HALL & 


HARRY J. RICE pres 


CO. 


HOBOKEN, N. J. 


LAND'S 44th YEAR 
MOTORS & GENERATORS, etc. 


1 YEAR GUARANTEE 
125 VOLT DC GENERATORS 


KW Make Speed 
150 Westg. (2) 1200 
100 Cr. Wh. 1200 
100 E.M. 1200 
100 G. E. (2) 900 
100 Westg. 1200 
100 au (2) 900 
75 E. (2) 1200 
60 este. 1750 
50 Cr. Wh. 1160 
50 G, E. 1150 
50 wens. (2 1150 
40 E. 3-unit 1150 
PL Us 40 additional units 
1% to 40 KW 

250 VOLT DC GENERATORS 
KW Make Speed 
2000 G, E. NEW 
1150 G. E. NEW 
1000 A-C 720 
250 Cr. Wh. 1200 
200 G. E. 1200 
150 Westg 900 
125 G. E. 1200 
125 =. D. 1750 
100 Deleo (4) 1150 
75 Westg. 900 
75 Cr. Wh. 1150 
60 Ws 1150 
40 1750 
40 3-Unit 1150 
25 E. 1200 
17 A-C 1750 
15 ge! 1750 
10 E. 1150 

PL us ‘15 additional units 
4 KW to 7% KW 
SLIPRING MOTORS 

HP Make Speed 
600 Cc. W. 514 
500 G. E. 600 
500 G. E. (2) 450 
450 G. E. (2) 880 
350 Westg. 435 
300 Westg. 1150 
250 G. E. 600 
200 G. E. 1750 
200 Westg 600 


156 Grand Street, New York 13, N. Y. 


Partial Listing Only! 


Please Send Us Your Inquiries 


L. J. LAND, IN 


Established 1910 
CAnal 6-6976 


Cc. 


STEAM POWER PLANT 


5—714 HP Combustion Engineering WATER TUBE 
BOILERS, with Ebasce Superheaters, 

Pressure Economizers, Green Chain Gra 

in Combustion Controls, Copes 

tors, Clarage Forced Draft Fans, 
Induced Draft Fans, Me Stacks. 

Good for 250% pressure by Har 

1—705 HP Stirling 4 drum Beller’ with B&W 
Superheater, Green Chain Grate Stoker, Sturte- 
vant Economizers, Sturtevant induced Draft Fan, 

Stack, Good for 2502 pressure by 
artf 

B000 HP Webster Water Heaters. 

i—MecCaslin Pivoted Bucket Conveyor System for 

— coal and ashes. Approximately 300° 


6—Steei Coal Bunkers, 80 tons ea 
er 


i—30" Wheel Single Stage Pump, 
30,000 GPM direct connected t Allis- 
Chalmers Motor, (Has ex- 


tra impeller for 15,000 

i—4"x6” Dayton-Dowd Centrifugal Pump direct con- 
coe te 125 HP General Electrie-Curtis Steam 
turb 

1—100 KW General Electric 125 Volt DC Genera- 
tor direct connected to a General Electric-Curtis 

2- reduction gear, 


pe Pump direct 
connected to 75 HP General Electric-Curtis 2- 
=~ Steam Turbine, 1750 RPM. 
1—6” heeler Centrifugal Condensate Pump direct 
snooee to a 20 HP General Electric-Curtis 2- 
je Steam Turbine, 1800 RPM. 
A. Cireulating Pump and 
Pump driven by | HP General Electric single 
Stage Steam a Westinghouse 
Reduction Gear, 35: RPM. 
i—2” 2-stage Centrifugal Pump, 200 
GPM 650’ Heat at rest, connected 
to 53 HP Westinghouse steam Turbin 


Condensate 


1—3000 KVA_ General Syachronous Con- 
verter, Type HCC, se, 25 cycle, 250 RPM, 
600 Volts DC 13186 KVA General Elec- 
trie Transform hase, 25 cycle. 6600/13200- 
445 Volts with starting panel and all Instruments. 

1—1000 KVA General Electric Synchronous Con- 
verter, Ty 6 phase, 25 cycle, 750 RPM. 

Volts DC with 1050 KVA General Elec- 
trie Transformer, 3 phase, 25 cycle, 13200/445 


volts with starting pane! and instruments. 
—500 Westinghouse Converter, 6 
phase, 60 cycle, 1200 RPM, 600 Volts DC with 
starting panel and instruments. 
KVA Transformer, 
25 cycle, 13200/6600 v 
7—700 KVA Westinghouse Transformers, single 
phase, 25 eyele, 7620/6600 volts to 13200 volts. 
i—Kennecott Pressure Typo industrial Water 
1—50-Tom Electric Traveling ne—55'5'4” Span. 


3 phase, 


Send for Complete Inventory 


MORSE BROS. 
MACHINERY COMPANY 


2900 BRIGHTON BLVD. 
P.O. Box 1708, DENVER, COLORADO 


FOR SALE 
IMMEDIATE DELIVERY 
COMPLETE 1000 KW 


Diesel-Electric Generating Plant. 


Consisting of 4—250 KW Fairbanks-Morse en- 
gines with direct connected 2300 genera- 
tors. Includes switchboard, station service 
transformers, fuel storage tanks (20, 
capacity), transfer pump and all other acces- 
sories. if interested, contact: 


Southern Maryland Electric 
Cooperative, Inc. 
Hughesville, Maryland 
Telephones Hughesville 70 and 71 


NEW CHGO. PNEU. YCM-ELEC. 


AIR COMPRESSORS FOR RENT 
488 FT. 674 FT. 780 FT. 
950 FT. 1317 FT. 1663 FT. 
MOTORS 220-440 or 2300 VOLT 


STANHOPE, 60 E. 42nd St., N. Y., N. Y. 


FOR SALE 

One 290 hp. B. & W. Type H-3 Sterling water 
tube boiler. Price $10.00 per hp. as is where it is. 
Located within twenty feet of railroad siding. 
One 24 x 48 Hamilton-Corliss steam engine. Diam- 
eter fly wheel 15 ft.—Face 42 in. Price $2000.00 
as is where it is. 

THE SOUTHERN COTTON OIL COMPANY 

P.O. Box 173, Valdosta, Georgia 


If there is 
Anything you want... 


thot other readers of 
this paper can supply 


or— 
Something you don't want 


that other readers can 
use, advertise it in the 


SEARCHLIGHT SECTION 
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SEARCHLIGHT SECTION 
POWER PLANT MACHINERY 


TURBINE GENERATOR UNITS o DIESEL GENERATOR UNITS . MOTOR GENERATOR SETS 


3 Phase 60 Cycle 3 Phese 60 Cycle Kw ak its DC, 720 
v vo 
32,500 KVA G.E. Cond. 250 Ibs. 12000/13200 volts. 1,250 KVA Nordberg, 2400 volts 257 RPM RPM. —_ 

KVA A.C. Cond. 250 Ibs. 2400 volts. 875 KVA Worthington, 2400 volts 327 RPM. KW eH) West. 2300/4160 volts AC—250 volts 
KVA West. Cond. 170 Ibs. 2400 volts. KVA Superior, 2400 volts 327 RPM. DC, RPM 
KVA G.E. Cond. 175 tbs. 2400 volts. KVA Cooper-Bessomer (New), 480 volts 600 KW € E. 2300 volts AC—250 volts DC, 1200 
KVA G.E. Non-cond. Extraction 600 Ibs.- RPM. 
125 nS extr. 50 Ibs, exh. 13800 vo ara (2) Fairbanks Morse, 2400 volts 400 oo (3) ven. 2300/4000 volts AC—250 volts 
KVA G.E. Cond. 400 Ibs. 2400/ hwy volts. ; yt 


Fairbanks Morse, 2400 volts 400 RPM. KW G.E. 2300/4000 volts AC—250 volts DC, 
KVA West. Cond. 200/400 Ibs. 2400 volts. 400 K (3) General Motors, 480 volts 1200 RPM. 200 RPM. 
KVA G.E. Cond. 225 Ibs. 480 volts. vans 2300 volts AC—250 volts DC, 900 

125 the. ext. 400 welts: ‘guverior, 480 volts 360 RPM. ROTARY CONVERTERS 
KVA A.C. Cond. Extraction 300 ths.-25 tbs. (2) Ingersoll-Rand, 2400, volts 600 RPM. 3 Phase 60 Cycle 
extr. 240/480 v Fairbanks Morse, 240 volts 360 RPM. +25 W G.E. 13800 volts AC—250 volts DC. 
KVA Terry Roary “Extraction 250 Ibs.-45 Ibs. Worthington, 240 volts 600 RPM. 5 W (2) West. 13200 volts AC—250 volts DC. 
extr. 480 volts. Hercules, 440/220/127 volts, 1800 RPM. 
gd Non-cond. 150 Ibs.-20 Ibs. ne (2) Cooper-Bessemer, 2400 volts 450 


Dc. 

KW ‘ay West. 6600/2300 volts. "AC 250 volts 

VA G. Me = cond. 300 Ibs.-5 Ibs. exh. VA Winton (gasoline) 240/480/2400 volts oc. 

KVA ieternational Harvester, 200 volt bd 

KVA West. Cond. Extraction 200 tbs.-20 Ibs. TRANSFORMERS 

KVA G.E. Cond. 150 Ibs. 480 volts. KVA General Motors, 240 volts 1200 RPM. 60 Cycle 

KVA West. Non-cond. {50 Ibs.-15 Ibs. exh. -C. 3 ph., 12000- volts. 
480 volts. est. 3 ph., 33000-13800 volts. 


KVA G-E. (2) Non-cond. 150 Ihs.-7 Ibs. exh. 

® 3 Phase 60 Cycle 44000/1 volts. 

STEAM BOILERS KVA Skinner horizontal, 150 Ibs. 2400 volts. 0-2 
vo 
750 KVA Ames vertical, 150-175 tbs. 240/480/2300/ 

150,000 ths. per hr. (3) B.&W., 250 Ibs. stoker coal. 4160 wi 


50,000 Ibs. per hr. B.&W., 450 Ibs. pulv coal. 500 KVA _ = horizontal, 150 ibs. 240 volts. 
25,000 Ibs. per hr. B.&W.. 400 Ibs. stoker coal. 375 KVA (2) Skinner horizontal, 150 Ibs, 240/480 


volts. 
15,000 Ibs. per hr. B.&W., 200 Ibs. oil fired. ate KvA Skinner horizontal, 150 Ibs. 240 volts. New Spirak 
10,000 Ibs. per hr. Union., 160 ibs. oil fired. Ibs. 480 volts. hernias one 


120/240 volts. 
150 tbs. ‘240 volts. 100 KVA Pgh. | ph., 7200/12470-120/240 volts. 
@ 156 KVA Skinner horizontal, 150 Ibs. 240 volts. e 25 KVA (3) G.E. 1 ph., 2300-230/460 volts. 


Write, Wire or Phone For Further Details and Prices. 


INTERNATIONAL POWER MACHINERY CO. J 


UNION COMMERCE BLDG. Telephone: MAin1-9514 CLEVELAND 14, OHIO 


=> 


= 
~ 


“oe 
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volts. 
ph., 22000/11000-2300/4000 
ph.. 480 volts. 
- 3p 
¢ 


w 


Ses 


150 RVA Fol Ene Goat Bet STEAM — ELECTRIC — HYDRO — DIESEL 


10 Ton AC Motors 0.E.T. Crane—complete 


2700 HP Deariating Feed Water Heater “Export Orders Carefully Executed" 
1250 HP Marine Diesel Engines 


6’ x 50’ Rotary Steam Dryer TRY US with your INQUIRIES for ALL POWER MACHINERY 
H. & P., 6719 Etzel, St. Louis 14, Mo. CHARLES B. REARICK 30 CHURCH ST. NEW YORK 7, N. Y. 


TYPE H STERLING BOILER 


Class H-3—225#, 18000# per hour, com- FOR SALE 
plete with Oil Burners, pump sets, +6 oil, 
automatic controls, ship in 1 piece, used 


3 months. 


Also, 500, 750 and 1000 and 2000 H.P. 
forged steel, Sectional header straight tube 
water tube boilers. Non condensing turbo 
generators up to 1500 kw. 


e FIVE FAIRBANKS MORSE MOTORS 


Murray Hill 2-8562-63-64 e 100 Ke to 500 Hp 
RENTAL OR SALE - e WILL BE SOLD AT PUBLIC AUCTION 


EXISTING” ~ 


BOILERS _ OCTOBER 16, 1953 


TO 5000 HP -~10 TO 


EXISTING For complete information write to 
DIESEL ENGINES — STEAM TURBINE 


G GEN THE TOWN OF BELHAVEN 


20) 000° KWo 


STRICKLER & ASSOCIATE NORTH CAROLINA 


20 Pennington Ave., Baltimore 26, Md. 
Curtis 7-2772 
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SEARCHLIGHT SECTION 


AMERICAN 50 Years’ Record 
Guarantees Satisfaction 


AMERICAN REBUILTS LAST LONGER BECAUSE 
THEY ARE REBUILT BETTER 


PORTABLES 


60 CFM (Gas) 2 PNEU 

70 CFM Smit as) 2 PNE 

105 CFM Worthington & Ingersoll 

160 CFM Worthington (Gas) 2 PNEU 

210 CFM Worthington (Gas & Diesel) 

315 CFM IR & Worthington (Gas “ Diese!) 

500 CFM Worthington (Diesel) 4 PNEU 
600 CFM Worthington (Diesel) 4 PNEU 


America's 
COMPRESSOR REBUILDER 


Since 1902 


We have a unit for your require- 
ments from our stock of over 300 
compressors & vacuum pumps. 

STEAM BOOSTERS HIGH PRESSURE UNITS 


STATIONARY 

CFM PSs! SIZE MANUFACTURER 

44 150 5x5 Ingersoll ER-1 

66 110 6x5 Penn-IR 

69 125 6x6 Ingersoll ER-1 

88 60 7x5 I1R-Penn 

93 100 7x6 American-IR 
122 100 7x7 Worthington-IR 
136 125 8x8 American-IR 

16) 60 8x7 Ingersoll ES-1 
166 135 8x9 1R-Worthington 
187 40 10x6 Chieago NSB 
2 100 9x9 Worthington HB 
254 125 10x10 Chicago Pneu. 
262 75 10x9 Worthington-HB 
294 125 1Oxtt Ingersoll ES-1 
3ut 40 12x8 CPT-Penn-IR 
364 20 12x7 Worthington-IR 
368 100 12x10 1R-CPT 

379 40 {2x9 Worthington HB 
386 12x12 Ingersoll! ER-1 
426 100 Ingersoll ES-1 
503 60 14x10 1R-Sullivan 

528 100 14x12 CPT-IR 

622 144/4x13 American 
740 40 17x10 CPT-IR 

780 55 17x12 Ingersoll 
868 125 17/10x12 Chicago Pneu. 
1084 30 20x12 1R-CPT 

1180 125 18/tixt0 Chicago 


MAMERICAN Air Compressor Corp. 
Dell Ave. & 47th St., North Bergen, N.J.- Union 5-4848 


OPPORTUNITIES! 


New and used equipment 

recently released from service 

by a number of electric and 
gas utility companies 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 


Send for new list... to 


EBASCO SERVICES INCORPORATED 
APPARATUS EXCHANGE 


Two Rector St., New York 6, N. Y. 


FOR SALE 


TWO 579 H.P. WATER TUBE BOILERS 


Four drum, bent tube, complete with brick- 
work, breaching and _ catwalks. Each 
equipped with type “E” stokers. Complete 
forced draft equipment, steam flow-meter 
and ELLIOTT non-return valves. Set up 
for 250 pounds p.s.i. Capacity 50,000 pounds 
of steam per hour. 

Built by Combustion Engineering Company 
—one in 1937—the other in 1942. 


WILLIAM D. STEWART 
Industrial Realtor 


7 Water Street Boston 9, Mass. 
CApitol 7-1284 


FLUID DRIVE - GYROL TYPE VS 


: @ Hyprautic couptincs @ 


Stepless speed variation with constant speed 
prime mover made by American Blower Co. 
Ideal for pumping stations, stec! mill drives, 
mechanical draft fans, crushers, rotary kilos, etc. 4 
Wide range of new 
200 2 2500 H In 
300 RPM 900 RPM input 
Complete data & quotation on request. 6 
Also large selection of marine couplings, reduc- 
tion geurs, & Falk grid typs couplings in stock. } 


SCHOONMAKER CO., INC. 


$0 Church St. New York 7, NY 


FOR SALE DC GENERATING PLANT 


Two 125 KW and one 75 KW Burke D.C. 3- 
wire 125/250 volt generators direct connected 
to Erie—Ball 4—valve engines. Purchaser must 
disconnect and remove from existing founda- 
tions. Write CHIEF ENGINEER, 907 Broadway, 
New York 10, N. Y. 


FOR SALE 
50 H.P. BOILER 


One Bigelow, 2-pass, Petro oil burner, controls, 
pump, valves, etc. fully automatic. 


KENYON'S CLEANING CO. 
WESTERLY, RHODE ISLAND 


At Your 
Service 


—for bringing business 
needs or “opportunities” to 
the attention of men asso- 
ciated in executive, man- 
agement, sales and respon- 
sible technical, engineer- 
ing and operating capaci- 
ties with the industries 
served by the following 
McGraw-Hill publications: 


The 
SEARCHLIGHT 
SECTIONS of 


(Classified Advertising) 


American Machinist 
Aviation Week 
Bus Transportation 
Chemical Engineering 
Chemical Week 
Coal Age 
Construction Methods 
& Equipment 
Electrical Construction 
& Maintenance 
Electrical Merchandising 
Electrical World 
Electronics 
Engineering News-Record 
Engineering and Mining 
Journal 
E. & M. J. Markets 
Factory Management and 
Maintenance 
Fleet Owner 
Food Engineering 
Nucleonics 
Power 
Product Engineering 
Textile World 
Welding Engineer 


For advertising rates or other 


information address the 
Classified Advertising Division 


McGRAW-HILL 
PUBLISHING CO.., Inc. 


330 West 42nd Street 
New York 36, N. Y. 
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SEARCHLIGHT SECTION 


BOILERS 


1—900 HP Oe sectional header boiler, 
400% W. P., 1926, A.S.M.E., Oil Burner 
equipment, deaerating heater, feed pumps. 
New Mexico. 

2—824 HP Sterling Boilers, 1930, active certi- 
ficate for 300 W. P. chain grate stokers, 
— superheaters, all auxiliaries, Austin, 


2-950 B. and W. type boilers, 
225% Ww. P. 1925, A.S.M.E., oil firing 
equipment, all auxiliaries, New. Mexico. 

2—600 HP, B. and W. longitudinal drum, sec- 
tional header boilers, 1922, A.S.M.E. ‘200% 
W. P. Peabody oil burners, stee! headers, 
New Jersey. 

2—500 HP, B. and W. Boilers, 1916, retubed 
1925, 209% W. P. Lawrence, Mass. 

1—490# Walsh-Widener Cross Drum, Sectional 
Headers, 4” tubes, 1927, 450% W. P. all 
auxiliaries. West Point, ‘Virg inia. 

1—400 HP Keeler C. P. Boiler 1942, 1604 
W. P. new tubes and refractory, TODD me- 
chanical oil burner and pump set. Over- 
hauled, dismantled. Ready to ship. N. Y. 
Complete plant consisting of: 

2—20,000# pr. hr., 160% W. P., 1942, B. and 
W. steam generators, deaerating heater, all 
boiler auxiliaries. A complete plant. San 
Fernandino, Florida. 

2—400 HP. B. and W. sectional header boilers, 
200% W.P., steel headers, A.S.M.E., 1921, 
South Bend, Indiana. 

1—310 HP Keeler C. P. Boiler, 160% W. P. 
1942, pressure parts ship in one piece. Lake 
City, Florida. 

1—300 HP Keeler C. P. Boiler, 160% W. P., 
1942, all auxiliaries. Milton, Pa. 

2—250 HP Erie City, 3 Drum, Low Head Boil- 
ers, 1946, 200% W. P. Brick Set, fully auto- 
matic PEABODY BURNERS and auxiliaries. 
West Hanover, Mass. 


PACKAGE BOILERS 


1—500 HP CLEAVER- yy 150% W. P., 
1947, No. 6 oil, pum New Jersey. 
1—400 ‘HP CLEAVER- BROOKS, 150# W. P., 
1949, fully automatic, No. 6 oil. N. J. 
2—350 HP “wos Utilities Steam Genera- 
tors, 200% W.P., 1948, fully automatic, 
No. 6 oil, Washington, D. C. 

Miscellaneous Scotch Marine Boilers, 75 to 150 
H.P. available. 

A number of Self-Contained & Economic Units, 
50-150 H.P., 100-200 Lbs. Pressure. 

2—Detroit Roto- Spreader Stokers for 300 H 
Boilers, nominal rating. 

Combustion Engrg., Spreader Stoker complete 
with fan & Hogan Controls-Stoker. Designed 
for 600 H.P. boiler at 200% of rating, or 


1200 H.P. 

3—Elliot Surface Condensers, 1—900 sq. ft. 
2—600 sq. ft. Located in New Jersey. 

1—500 KW G.E. Turbine, 5 Stage with 625 
KVA Alternator, 440 V., 600 sq. ft. Elliot 
super condenser. 

1—300 K.W. Gen. Elec. Turbo-generator set. 
Completely rebuilt and rewound for 220/440 
V. includes switchboard and exciter. Pres- 
ently boxed for export. Offered at an ex- 
tremely low price. 

1—15 KVA 360/220 V. Ideal air commr to 
3 cyl. Hill Diesel engine with control panel. 


WARNER J. SHERB, INC. 
342 Madison Avenue, New York, N.Y. 
Telephone MUrray Hill 2-9098 


FOR SALE 


(6) OIL FIRED B&W BOILERS 


Cross Drum Sinuous Headed straight tube type 
Heating surface 11417 sq. ft.—1141.7 HP— 
210 P.S.1.G. os pressure—200 P.S.1.G. work 
ing pressure—75,000 Ibs./hr. capacity—steam 
temp., saturated—1024 cu. ft. furnace volume 
—200° feed water temperature. 


(2) B&W WATER TUBE BOILERS 

ASME code—from ATR tug—built 1943. 15,000 
Ibs. steam/hr./unit (normal) 18,000 Ibs. steam / 
hr/unit max. Design pressure—268 Ibs/sq. in 
—total steam at drum outlet (saturated) 409 
—forced draft—turbine driven blowers—1508 
sq. ft. boiler heating surface. Gas or oil. 


(4) 300 KW G.M. 8-268A DIESEL GEN. 
G.M. diesel generator sets—120/240 volts DC 


—1200 RPM—1250 amps. —8 cyl. 614x7—with 
switchgear. 


(1) 30 KW G.M. 3-71 DIESEL GEN. 
GM 414x5 2 cyl. diesel—radiator cooled—elec- 


tric starting. Delco 440/3/60 generator—with 
switchgear. Skid mounted—portable. 


(2) 100 KW GM 3-268A 440/60/3 AC gen- 
erator sets. 


(1) 100 KW LORIMER 440/60/3 AC genera- 
tor set. 


(1) 100 KW FAIRBANKS-MORSE opposed 
440/60/3 AC generator set. 


75 KW WAUKESHA DIESEL GEN. 
Heavy duty—totally enclosed—with built-in 
switchgear. 75 KW — 230 volts DC. 6 cyl. 


Waukesha diesel, 160 HP, 1206 RPM. Radiator 
cooled. 


(6) 300 KW TURBO GENERATOR SETS 


ag! ae volts DC—Joshua-Hendy turbine—250 

W.P. condensing. Suitable for pressures to 
440 Ibs. at 740°TT. Geared to 1200 RPM. 300 
KW Westinghouse 120/240 volt 1250 amp. 
stablized shunt generator. With switchgear. 
Built 1945. Excellent condition. 


(1) SUPERIOR HEAVY DUTY DIESEL 


510 HP at 360 RPM—5 
ZDSB—non-reversing—vertical—4_ cycle—cold 
starting—mechanical injection. Engine totally 
enclosed. For heavy duty pumping, dredge serv- 
ice, power generation, textile & saw mills, etc. 
Excellent condition. Immediate delivery. 


ELECTRIC WINCHES 


50 HP—230 volts DC—built in controls—S ton 
and 10 ton. 


THE BOSTON METALS CO. 


313 E. Baltimore Street 
Baltimore 2, Md. 
Curtis 7-5050 


1000 KW G.M. diesel gen. sets (3 
= Morse 300 KW 450 HP se 


new. 
3/60/480. 


G.M. 950 HP marine diesel aan 
600 HP Sterling-Viking marine diesel engines. 
F-Morse 320 HP, 440 rpm marine diesel engine. 
Allis-C 625 KW turbo-generator set, cond., 440 v. 
Locomotives, 7 to 80 tons, diesel, gasoline. 
Whirley portal gantry cranes, 35-50 tons 
Steel Stiffeg Derrick, 65 tons cap., 100’ bm. 


828 N. Broadway Milwuakee 2, Wis. 


MODERN BOILERS 
2—100,0002 Steam/hr. 700 PSI 
2—100,0002 hr. 450 PSI 
3— 45,0002/hr. 275 PSI 

Also others 


STEPHEN A. DOUGLASS CO. 
630 Ft. Washington Ave., New York 33, N. Y. 


SINCE 1912 


BOUGHT AND SOLD 


We carry a large stock of transformers, and invite your 
inquiries. New Transformers built to your specifications. 


PIONEER TRANSFORMER REBUILDERS 


We rewind, repair and redesign all makes and sizes. 
One Year Guarantee. 


THE ELECTRIC SERVICE CO., INC. 
“AMERICA'S USED TRANSFORMER CLEARING HOUSE" 


CINCINNATI 27, OHIO 


POWER EQUIPMENT 


TURBINE UNITS 


1—5000 KVA_ G.E. 3/60/2300/4000 V. 3600 RPM 
STRAIGHT CONDENSING nozzied for 450 
psig 750° TT Surface Condenser. 

'—1250 KVA Al. Ch. 2/60/480 V. 3600 RPM, 
Terry EXTRACTION turbine nozzled 250 psig 
550° TT 40,0002 extr. 25 psig. Surf. Cond. 

1—938 KVA_ West. 3/60/480 V. 3600 RPM Terry 
EXTRACTION turbine nozzied 250 psig 500° 
TT 10,0002 extr. 50 psig. Surf. Cond. 

1—375 KVA G.E. 3/60/480 V. 3600 RPM, NON- 
CONDENSING nozzled for 150 psig, 5-10 psig 
back pressure. 


BOILERS 


bent tube 2252 WP 490 
— chain grate stoker and economizer. New 


9 HP Heine water leg type 2002 WP 480 
TT Coxe chain grate stokers. New 1929. 


DIESEL & GAS ENGINE UNITS 


1—2000 HP Fairbanks Morse 6900 V. 60 cy. 
1—1600 HP Fair. Morse 2300/4150 V. 60 ey. 
i— 275 HP Ing. Rand. 240 V. 60 cy. (Gas) 
i— 250 HP Buckeye 240 V. 60 cy. 


MOTOR GENERATOR SETS—60 CY. 


Qu. KW MFR. V.—DC A.C. RPM 
{ 3000 G.E. 250 13200 514 
1500 G.E. 600 4150 
2 1000 West. 660 4150 900 
{ West. 275 

2 150 G.E. 250 2300 1200 
' 75 Ridgway 125 220 1200 


MOTORS 


Qu. MFR. VOLTAGE RPM 
2 2900 West. 13200 1200 
1 0 A.C. 2200 180 
2 700 West. 23 2 
' 0 G.E. 2300 240 
300 2300 
t 300 West. 2300 900 
I 200 G.E. 2300 900 

FREQUENCY CHANGERS 
Qu. KVA MFR. CYCLES RPM 
' 12500 G.E. 25/60 300 
3750 G.E. 300 
3125 GE: 25/60 300 
2500 G.E. 25/6242 750 
\ 1875 AC. 60/25 300 
1 500 G.E 25/622 750 
OIL CIRCUIT BREAKERS—Outdoor 
4— 800 A. 132 KV West. G-222A-2500-MVA 
I— 400 A. 73 KV Condit FO-40-250 MV 
2— 400 A. 37 KV G. -136-350 MVA 

600 A. 15 KV G.E. FHKQ-139-750 MVA 
A. 15 KV G.E. FKO-139-350 MVA 
7— 600 A. 15 KV G.E. FK-115-28-350 MVA I/D 
TRANSFORMERS 

4— 2500 KVA Mol. 6900—13800 
4— 500 KVA West. 69000—6900 
3— 400 KVA G.E. 66000 /33000—2300/4160 
3— 1250 KVA A.C. 1500—460 


44000—2400 /7200 
3— 75 KVA West. 44000—7200/12470 Y— 


4— 5000 KVA G.E. 40935 /70900 Y—14500 
3— 3333 KVA G.E. 33000, 
4— 333 KVA G.E. 33000—7200 

3— 200 KVA A.C. 33000—2400 7200. 12470 
3— 100 KVA West. 33000—240/480 NEW 

5 KVA Wag. 33000—7200/12470 Y 
3— 1250 KVA G.E. 26400/ 13200—2400 

4— 1500 KVA A.C 25 44000—6900 / 138 

4— 450 KVA A.C. 25410/ 23000 
3— 1000 KVA Mol. 22000—23 

3— 100 KVA G.E. 32000—7200/ Y 
i— 3000 KVA Stand 19050 33000—4 3 ph 
i— 5000, KVA Pitts. 19050 330004160, ph. 
i— 600 KVA Stand. 13200-—4600, ph 

i— 450 KVA Penn. 13200—2300, 3 ph. 

3— 200 KVA G.E. 13800—23' 

3— 250 KVA Pitts. 7200—220 440 

3— 100 KVA G.E. 7200—240 /480 

3— 150 KVO Wa 6900—2300 

3— 37% KVA G.E. 6900—230 460 

4— 150 KVA GE. 4800/2400—240/120 

3— 333 KVA 2300—23 

3— 250 KVA G.E. 2300/4000 Y—115/230 
3— 200 KVA West. 400. /480 

3— 150 KVA West. 2400—230/115 

i— KVA G.E. 2300—575, 3 ph. 

3— 5 KVA AC. 400—240 480 

6 30 KVA West. 2400—114/228 Dry Type 


PARTIAL LIST ONLY 


BREW, WOLTMAN & CO., INC. 
50 Church St. New York 7, N. Y. 
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ADVERTISERS’ INDEX 


This index is a service to readers, Every effort is made to maintain its accuracy, but POWER cannot assume responsibility for errors or omissions. 
When a star appears after the name, the advertisement does not appear in this issue but appeared in an issue within the previous three months. 


Allen-Sherman-Hoff Co..........Second Cover 
Allis-Chalmers Mfg. Co...........18-19, 39, 43, 

62, 67, 171, 184 
248 
Aluminum Co. of America...........310, 316 
American Brake Shoe Co. 

(Brake Shoe & Casting Div.).......... 262 
American Chain & Cable Co....... ..... 198 
320 
American District Steam Co.......... 215, 316 
American Engineering Co... 290 
American Locomotive Co. 

(Aleo Products Div.).... ... 64-65 
American Pulverizer Co... . 
Ames Iron Works, Inc.... PP bd 
Anchor Packing Co....... 339 
Anderson Co., V. D........ 
Ashanmses Weel Cou... 288 


Armstrong Machine Works............... 


Babbitt Steam Specialty Co........... 
Babeock & Wilcox Co...............- 
280 
Baltimore & Ohio Railroad.............. 175 
Belco Industrial Equip. Div. Inc.......... bd 
Belmont Packing & Rubber Co............ 256 
Bituminous Coal Institute................ 219 
Black, Sivalls & Bryson Inc........... 
Blaw-Knox Construction Co.............. bd 
Boiler Tube of America......... 
Bonney Forge & Tool Works... ‘ on? ae 
Botfield Refractories Co......... 314 
Brown Boveri Corp......... 
Buell Engineering Co.................... 272 
Buffalo Forge Co........... 26-27 
Builders-Providence, Inc.................. bd 
Burgess-Manning Co..................... 212 
Cacawissa Valve & Fitt'ngs Co.......... * 
Chapman Valve Mfg. Co......... , 

Chase Brass & Copper Co............... ° 
Chesterton Co., A. W............ — 
Chicago Metal Huse Div................. 287 
Chicago Pneumatic Tool Co.............. 321 
Cities Service Oil Co....... 
303 
Cleaver-Brooks Co.......... 
Ceehrane Corp................ 
Cembustion Control Corp................ 54-55 


Combustion Engineering Co 

Cooper-Bessemer Corp 

Copes-Vulean Div. 
Continental Foundry & Mach. Co..12-13, 14-15 


Darling Valve & Mfg. Co..... 


Davis Regulator Co 
Dearborn Chemical Co... . 

De Laval Separator Co.......... 
De Laval Steam Turbine Co..... 


Diamond Power Specialty Corp 
Dodge Mfg. Corp 
Dow-Corning Corp 


du Pont de Nemours & Co. (Inc.) 
(Polychemicals Dept.)........... 267 


Eastern Gas & Fuel Associates 
Edward Valves, Inc. 
Electric Machinery Mfg. Co 
Elgin Softener Corp 


(Lagonda Div.)...... 
Engineer Company 
Erico Products Inc 
Erie City Iron Works 
Ernst Water Column & Gage Co. 
232 


Fisher Governor Co shea 
Flexitallic Gasket Co............ 


Fluor Corp., Ltd 
Forty-Eight Insulations, Inc 
Foster Engineering Co 
Foster Wheeler Corp 
Foxboro Company 


Garlock Packing Co. 
General Cable Corp 
General Electric Co. 

(Apparatus Dept.) ...22-23, 40-41, 53, 200-201 
Globe Steel Tubes Co 
Golden Anderson Valve Spe. Co 
Goodrich Co., B. F. 
Goodyear Atomic Corp 
Goulds Pumps, Inc 
Graver Water Conditioning Co 
Green Fire Brick Co., A. P 
Green Fuel Economizer Co 
Greene, Tweed & Co 
Grinnell Company 
Griscom-Russell Co 


Gruendler Crusher & Pulverizer Co....... ® 
Gundlach Machine Co., T. J....... ....-- 252 
Harbison-Walker Refractories Co......... 
Hardie Clamp Scaffolding................ 320 
Henszey Company......... 260 
* 
Hoffman Combustion Engrg. Co....... * 
Hoffman Specialty Mfg. Corp....... ..... * 
Hudson Engineering Corp................. bd 


Illinois Water Treatment Co.............. 
Intermational Nickel 308 
I-T-E Circuit Breaker Co....... 221-222-223-224 
Jerguson Gage & Valve Co............... ° 
Keasbey & Mattison Co................... 317 
Kennedy-VanSaun Mfg. & Engrg. Corp.. * 
312 
Koppers Co., Ine. 

1 
Lockett & Co., Ltd., A. M............... 
Lubriplate Div. 

Fiske Bros. Refining Co................. 268 
Lummus Company 

Western Piping Supply Div............ 314 
Manning, Maxwell & Moore, Inc.......... 284 
Mason-Neilan Regulator Co.............. 44-45 
McKiernan-Terry Corp................... 
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Dravo Corporation....................58, 309 
wee Elliott Company........ ..10-11, 66, 195 
Elliott Co. 
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Industrial Div. 

Minneapolis-Honeywell Reg. Co...... 196-197 
Moloney Electric Co.................. . 48-49 
Mareay Co., Tmc., A. bd 
244 
Miarrey Team Woks. ..... 234 
National Airoil Burner Co., Inc............ 266 
National Aluminate Corp............. 165, 238 
National Conveyors Co., Inc.............. * 
National Valve & Mfg. Co................ 296 
Oakite Products, Inc............. 
Orr & Sembower Ime... 211 
Panalarm Products, Inc.................. 
Pangborn Corporation.............. 
Peabody Engineering Corp................ s 
Peerless Pump Div. 

(Food Machy. & Chemical Corp.)....... 304 
265 

eendaitinad Flexible Metallic Tubing Co., 

Pennsylvania Pump & Compressor Co..... ? 
Permutit Company................ Back Cover 
Philadelphia Gear Works................ 227 
Pittsburgh Piping & Equipment Co........ 319 
151 
278 
Radio Corp. of America................. 313 
Ranney Method Water Supplies, Inc....... bd 
Raybestos-Manhattan Inc. 

Manhattan Rubber Div................. 253 
Reading, Pratt & Cady Div............... 198 
Republic Flow Meters Co................. 20-21 
Research Corporation.................... 
Revere Copper & Brass, Inc............... ® 
126-127 
Rohm & Haas Co. 

Rete Div. of Blliett 258 
Schaub Engrg. Co., Fred H............... 299 
Sea-Ro Packing Co., Inc.................. ° 
Sier-Bath Gear & Pump Co............... bd 
Simplex Valve & Meter Co................ 274 
Sims Pump Valve Co., Inc............ -. 316 
217 


Socony-Vacuum Oil Co., Inc............. bd 
Spence Engineering 297 
Standard Oil Co. of Indiana.............. 191 
Steamaster Automatic Boiler Co........... 312 
Stephens-Adamson Mfg. Co............... 289 
Stickle Steam Specialties Co............. 218 
Stone & Webster Engrg. Co.............. bd 
Strong, Carlisle & Hammond Co.......... 270 
Struthers Wells Corp. 

(Titusville Iron Works Div.)....... ... 240 
157 
Superior Combustion Industries. . . 63, 187 
181 
Tayler Instrument 340 
252 
Terry Steam Tarbine 61 
Tidewater Associated Oil Co.............. 60 
Todd Shipyards Corp. 

(Combustion Equip. Div.).............. bd 
Platecoil Div. of Tranter Mfg. Co........ 202 
Union Asbestos & Rubber Co............ 295 
U. S. Electrical Motors, Inc....... .. .203-204 
254 


United States Gauge 
(Div. of Amer. Mach. & Metals Inc.).. 301 


United States Rubber Co 


(Electrical Wire & Cable Dept.)...... 261 
United States Rubber Co. 

(Mechanical Goods 
Van Der Horst 
Vernon Tool Co., 
Vogt Machine Co., Henry...... ...--.++> 288 
Wallace & Tiernan Co., Inc...........+++- 230 
Walworth 281 
Warren Steam Pump 
Watson-Stillman 

(Fittings Div. H. K. Porter Co.)........ 179 
Western Chemical 
Western Precipitation 315 
Westinghouse Electric Corp.............- 59 
Westinghouse Electric Corp. 

(Sturtevant Div.) 
Wickes Boiler 225 
Wiedeke Co., 260 
Winslow Engra. e 
Yarnall-Waring 30-31, 153 
Zimmerman Packing 


SEARCHLIGHT SECTION 


(Classified Advertising) 
H. E. Hilty, Mgr. 


EMPLOYMENT 

Selling Opportunities Offered........... 323 

Employment 322 
EDUCATIONAL 

323 
BUSINESS OPPORTUNITIES 

EQUIPMENT 

(Used or Surplus New) 

WANTED 

ADVERTISERS INDEX 
Aljon Electric Diesel 328 
American Air Compressor Corp........... 336 
American Coal Burner & Wood Stoker 

Belhaven, Town of.......... 335 
324 
Benson-Wilmzig 331 
Boston Metals Co., 387 
Brew-Woltman & Co., Inc................ 337 
Backes Trading 
327 
Ebaseo Services 336 
Electric Equipment Co.............--..+08 324 
337 


Gordon Steel Products Inc., Dave........ 332 
Grand Rapids Metalcraft Div............. 331 
Hall & Co., 334 
Hemphill & Co., J. 330 
H & P Machinery........... 335 
Howe Brothers 835 
International Power Machinery Co....... 335 
Johnson & Assoc., H. Blaine............-- 330 
Kenyons Cleaning 336 
MacCabe Co., T. 833 
Midwest Utilities Power Equipment Co.... 330 
Mississippi Valley Equipment Co......... 830 
Morse Bros. Machinery Co.............+-- 334 
National Electric Service Co............++. 329 
Newman & 16... 332 
O’Brien Machinery 331 
Perry Equipment Corp...... 329 
Power Plant Equipment Co., Inc.......... 328 
335 
Schoonmaker Co., Inc., A. G..328, 329, 330, 336 
Southern Cotton Oil Co., The............. 334 
Southern Maryland Electric Corp......... 334 
Strickler & Assoc., Dean G............... 335 
Tampa Armature Works Inc.............. 333 
Universal Wire & Cable Co,.............. 330 
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TAYLOR INDUSTRIAL 
THERMOMETER 
Ideal wherever an 
accurate check is 
needed on recording 

or controlling instru- 
ments. Available in 

many standard ranges 
and mounting angles. 

BINOC* tubing makes 

it 3-times-easier-to-read. 


feed water temperatures and 
pressures, or oil, air and flue 
+ gas temperature. 


RECORDING FULSCOPE* CONTROLLER 
For desuperheaters, or for any 
close, accurate control of tem- 
perature, pressure, flow or liquid 
level. Quickly adapted to operat- 
ing requirements. 


RECORDING THERMOMETER 
OR PRESSURE GAUGE 
Ideal wherever you need a 
record of pressure, tem- 
perature or a combination 
of both. For example, ac- 
curately records steam and 


HY? Because these Taylor in- 


struments will help you increase 
NEW 6” DIAL INDICATOR 
For temperature and pressure meas- 
urements. Has an all-new design 
movement for greater sensitivity on 
any type of measuring job. New case 
can be flush or face mounted, is fume 
and moisture proof. Big selection of 
standard ranges. 


operating efficiency and cut costs. 
That’s enough to warm the heart of 
the coldest finance man. Of course, 
these are only a few of the complete 
line we can offer you for better 


measurement or control of tempera- 
ture, pressure, flow or liquid 
level. Ask your Taylor Field 
Engineer! Taylor Instrument 


TAYLOR TRANSAIRE* DIFFERENTIAL 
PRESSURE TRANSMITTER 
A rugged, dependable and accurate 
instrument designed to measure flow, 
liqaid level or specific gravity. Taylor’s 
latest addition to TRANSET System of trans- 
mitters, receivers and controllers. 


Companies, Rochester, N.Y.., 
and Toronto, Canada. 


TAYLOR TRANSAIRE TEMPERATURE TRANSMITTER 
Compact and super-responsive. Designed to 
measure and transmit smallest temperature 
changes up to 1,000 feet with great accuracy. 
Provides dynamic accuracy, thanks to derivative 
action in the measuring circuit. Similar instru- 
ments for highly accurate pressure measurement. 


*Reg. U.S. Pat. Off. 


TAYLOR INSTRUMENTS MEAN ACCURACY FIRST 
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The New GRINNELL MODEL 
CONSTANT SUPPORT HANGER 


Mathematically perfect 
constant support for 

all positions of travel 

of high temperature 
process and steam piping 


With the new Grinnell Model R 
Constant Support, the pipe, its 
covering and contents, are supplied 
mathematically perfect support 

in all positions of travel. In addition, 
constant support is maintained 
throughout the full range of 

field adjustability. 


The design of the new Model R 
provides favorably small ratios 
between spring force and the 
supported load, ranging from 
1.15 to 1 minimum and 4 to 1 
maximum, thereby minimizing 
bearing stress and prolonging the 
life of the hanger. This permits 
hangers which are smaller in size 
for the loads carried. 


If conditions require a change of 
supporting force, a load scale is 
provided so that accurate field 
adjustments of at least plus or 
minus 10% may be made by 
turning a single load adjusting bolt. 
Wherever the adjustment is set, 
the Model R gives a load 
deflection curve that is a straight 
horizontal line. 


: 


GRINNELL 


AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings *° welding fittings * engineered pipe hangers and supports * Thermolier unit heaters * valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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Atlantic City Electric Company 


selects 


PERMUTIT WATER CONDITIONING 


T. FILL changing demand for 100% makeup 
with highest purity feedwater requires the best of 
equipment and a degree of efficiency obtainable 
only with modern automatic control. 

At the Greenwich Station, instrumentation — 
centralized in Permutit cubicles — provides this 
control. The water-treatment plant supplies 
makeup that meets requirements for two 650 psig 
boilers operating under wide ranges in load . . . for 
steam output and turbo-generator exhaust must 
also fill the changing process-steam needs of a very 
large, nearby chemical plant. 


TREATMENT METHODS SPECIFIED 
Consulting engineers investigated several plans 
to determine the most efficient and economical 
means of making Delaware River water satisfactory 


for two 230,000 lb per hr boilers. Final decision 
was to treat the water with Permutit equipment: 


PERMUTIT 


Registered Trade Mi 


®) 
ark 


gineered and constructed 
ond Roe, Inc., New York 


coagulation, silica reduction, filtration, hydrogen- 
sodium-zeolite softening, degasification . .. with pro- 
vision for demineralization if required. 


REQUIREMENTS FOR COMPLETE CONTROL 


Mounted on the Permutit central control board 
are flow controllers and loss of head gauges for each 
filter; flow recorders, level indicators, alarms, timing 
devices, etc. A pH indicator assures proper blend- 
ing of the sodium and hydrogen-zeolite softened 
waters. After setting flow rates, timing elements, 
etc., this entire Permutit water-treatment system 
operates automatically! 


Find out how Permutit can solve your water prob- 
lems. Write to THE PERMUTIT CoMPANy, Dept. P-10, 
330 West 42nd Street, New York 36, N. Y. or 
Permutit Company of Canada, Ltd., 6975 Jeanne 
Mance Street, Montreal. 
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